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(57) 1 H-lmidazopyridine derivatives represented by 
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R 1 — (CH^ms 




wherein R 1 represents hydrogen atom, hydroxyl group, 
an alky) group, a cycloalkyl group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alky! 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocycllc or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001 J The present Invention relates to novel 1 H-lmidazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interieukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 

13 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo[4,5-c]-quinoiine, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60*123468/1985 discloses 1-iso- 
butyMH-imldazo[4,5-c)quinollne-4-amine (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlnoethyl)-1H-lmidazo[4,5-c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1 994). However, 1 H-lmldazopyrldlne derivatives or 1 H-imidazoqulnoline derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmidazopyrldine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



43 




30 wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substttuents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substltuents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocyciic or heterocyclic ring which may be substituted with one or 

35 more alkyl groups, alkoxyl groups, or halogen atoms; RP represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidlno group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 
benzyloxycarbonyl group, a thiocarbamoyl group which may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring of a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active Ingredient the 
compound represented by the aforementioned general formula (I) or (ll), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, 1L-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrambocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitls (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
r3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fail within the scope of the present invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyl group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
Include, for example, phenyl group, 2-pyrldyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazinyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thienyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyl group, Umldazolyl group, 2-imldazolyl 
group, 4-lmidazoryl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-isoxazolyl group, 4-isoxazolyl group, 5-lsoxazolyl group, 2-thiazolyl group, 4-thiazoryl group, 5-thi- 
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azolyl group, 3-isothiazotyl group, 4-isothiazolyl group, 5-isothiazolyl group, 1,2,3-triazoM-yi group, 1 ,2,3-triazol-4-yl 
group, 1,2,3-triazol-5-yl group, 1 ,2,4-triazol-1-yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1,2,5-thiadlazol-3-yl group, 1-indoiyl group, 2-indolyl group, 3-indolyl group and the like 
[001 4] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R 2 include, for example, amino group, methylamino group, ethyfamino group, n-propylamino group, isopropylamino 
group, cyclo propyl amino group, cyclobutylamino group, cyclopentyl amino group, cyciohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamino group, 4-pyridylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dibenzylamino group and the like. Examples of the cyclic amino group represented by R 2 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidiny! group, piperidino group, 1-piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 , 4-diazep in- 1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadiene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyi group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyi group, n-butyl group, isobutyi group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyi group and the like. Exam- 
pies of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] in the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -aziridlnyl group, 2-azf ridinyl group, 1 -azetldlnyl group, 2-azetidlnyl group, 3-azetidinyi group, 1 -pyr- 
rolidine group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolidinyl group, imidazoiidinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1 ,4-diazepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyi group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyi 
group, 3-thiomorphoiinyl group, 4-thiomorphollnyl group, 3-lsoxazolidinyl group, 3-isothlazolidinyl group, 1 ,2,3-triazo- 
iidin-4-yl group, 1 ,2,4-triazolldln-3-yl group, 1 ,2,5-thladiazolin-3-yl group, and the like, and preferred groups include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-plperazinyl group, 3-pyrrolldinyl group, 2-azetldlnyl 
group, 3-azetidlnyl group, 2-morphollnyl group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the aikanoyl group which may be substituted that is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyry! group, isobutyryl group, 
valeryl group, isovaleryl group, pivatoyl group, fiuoroacetyl group, drfluoro acetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichioroacetyl group and the like. Examples of the aikoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyi group, n-hexyloxycarbonyl group and the like. Examples of the thiocarbamoyl group which 
may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methyrthiocarbamoyl group, 
ethyithiocarbamoyl group, n-propylthiocarbamoyl group, isopropylthlocarbamoyi group, n-butylthiocarbamoyl group, 
isobutyrthlocarbamoyl group, sec-butytthlocarbamoyl group, tert-butytthlocarbamoyl group and the (Ike. Examples of 
the alkanesulfonyi group represented by R 4 include, for example, methanesulfonyl group, ethanesuifonyl group, n- 
propanesulfonyl group, n-butanesurfonyl group and the like. 

[0018] In the present specification , with respect to the substituting/binding position of the terms "the aryl group", the 
homocyclic or heterocyclic ring" and "saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutabie/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substituent may be any group so 
long as it can substitute on the functional groups. The number and kind of the substituent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alky) groups such as methyl group ejy I grou* 
propyl group, ^opropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group n-pentyl group, teo- 
InXS neopSntyTgroup. and n^exy. group; trtfluoromethyl group; a*, groups such as phenyl group, naphthy. 
croup and pyrJ group: ali. groups such as methoxy group, ethoxy group, n-propoxy group, teopropoxy group, 
n S« groupjsobutoxy group sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
an^ino groups which maybe substituted such as amino group, methylamino group, ethylam no group, n-propylamino 
glp isopropylamino group, cyclcpropylamino group, cyclobutylamino group . cyclopentylam.no group, cyclohexy- 
faZogroup dlethy^^^ 

JTamlno group, acetylamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 
njlamino group benzhyd^^ 

group propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, p.vatoyl group, fluo oacetyl 
g roup oZroacetyl group, tr«7uoroacetyl group, chtoroacetyl group, dlchloroacetyl group, and trtch.oroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox. 
ycaSl group n-butoxycarbonyl group. Isobutoxycarbonyl group, seobutoxycarbony. group tert-butoxycafconyl 
™ n pentyloxycarbony. group! and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; a kyl- 
caroeToyl group? such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group. «opropylcar- 
SS>, r-bu^rbamoyl group, isobutylcaroamoy. group, sec-butylcarbamoyl ^"P. and tert^u^amoy. 
g?oupMhioJroamoyV"P:aW 

n-propytthiocaroamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl grou* iaobutylthloc^rbamoyl 
groups^ 

ytthlo group; aikanesulflny. groups such as methanesulflny. group; alkanesulfonyl groups such as rneJanesuBonyl 
group ethanesulfony. group, n-propanesulfony. group, and n-butanesulfony. group; ^^^^ 
foluenesulfonyl group, p-methoxybenzeneaulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such aa 

sulfamoyl group; oxo group; hydroxylmlno group; alkoxylmlno groups such as methoxylm.no group, ethoxylmlno group. 
n-oroDoxvimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

ST ^pounds representJby me aforementioned general formulas(.) and (lOof the present InvenU^^^^ 
ELrteo "to Lts. pref erabfy. pharmaco.og.caUy acceptable salta. I desired; or free bases can be generated from 

S^TKas of the salts, preferably, the pharmacotoglcal* acceptable salts of the compounds represent* I by 
he aforementioned general formulas (I) and (II) of the present Invention Include add-addltlon ^^m^nto 
^mineral acid* such as hydr^ 

acid and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic ac,d. valereacKJ, malete acid. 
Siri acid I cttric acid oxalic add. malic acid, succinic add. lactic add, methanesulfonlc add, ethanesultonlc add, 
as S«lnte^ add. mande.lc add. 1 O^amphorsulfonic add, tartar* add, steancadd, glu- 

conic acid nicotinic acid, trtfluoroacetic acid, and benzoic add. 

M M X Z compounds represented by the aforementioned genera, formulas (I) and (II) of the preset .oven- 
lion, optical Isomers may exist for compounds having asymmetric carbons. These optical acdve compounds and mix- 
turns thereof fail within the scope of the present invention. 

K presennnv^ntlon can exist as any crystalline form depending on manufacturing condmons or exfet as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereol fall wth,n the scope of the 

K'prtlllmicompounds of the present Invention include, for example, the following compounds and salts there- 
45 of; however, the present invendon Is not limited to these examples: 

(1) 4^hloro-H2-(<HjlperldyOethyl]-1H-lmldazo(4,5-c]qulnollne; 

(2) 4 8-dk*loro-H2-(4-plperidyOethyn-1H-frnlda2o[4,5-clqulnollne; 

(3) 4^chloro-8-methyl-1 -(2-(4.plperidyl)ethyQ-1 H-imldazol4,5-clquinollne; 
so (4) 4-chloro-8-methoxy-1 -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-clqulnollne; 

(5) 4-chloro-2-phenyl-1 -[2 -(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(6) 4 8-dichloro-2-phenyl-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(7) 4<hloro-8-methyl-2-phenyl-1 -[2-{4-pipertdyl)ethyl]-1 H-imlda20[4.5 -c]quinollne; 

(8) 4-chloro-8-methoxy-2-phenyH -{2.(4-plperldyl)ethyl]-1 H-lmldazo[4,S-c]qulnollne; 
55 (9) 4-chloro-1 -{2-(4-piperidyDethyll-2-trtf luoromethyl-1 H-)midazo{4,5-c]quinoline; 

(10) 4 8-dlchloro-1-[2-(4-plper1dyl)ethyl]-2 -trtfluoromethyl-1H-lmldazo[4,5-c]qulnoline; 
11 4<hloro-8-memyt-1-[2-(4-piperidyOethyl]-2-tn1luoromethyl-1H-lmida20[4.S-c]qulnollne; 
1 2) 4-chloro-8-methoxy-1 42-(4-plperidyl)ethyl)-2-trifluoromethyH H-imidazo(4,5-c]quinoline; 
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(1 3) 4^hioro-2-(4-methylphenyl)-1 -[2-(4-plperidy!)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(1 4) 4-chloro-2-(4-methoxyphenyl)-1 -{2-(4-piperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne; 

(15) 4<hloro-2-(4-fluorophenyl)-H2-(4-p^ 

(1 6) 4<hloro-1 i2 -(4-plp9ridyl)ethylJ-2-(4-trifluoromethylphenyl)-1 H-imida2o[4,5-c]quinoline- 

(17) 4-chloro-2-(2-fury|)-l -(2-(4-plperldyl)ethyl]-1 H-imlda20[4,5-c]quinollne; 

(1 8) 4-chloro-1 -[2-(4-piperidyl)ethyO-2-(2-thlenyl)-1 H-lmldazo[4,5-c]quinoilne; 

(1 9) 4-chloro-2-(2-imidazofyl)-l -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-(4-plperidyl)ethyl]-2-(2-miazolyl)-1 H-lmidazo[4,5-c]quinoline; 

(21 ) 4-chloro-2-(5-methyl-2-thlenyl)-1 -{2-(4-piperldyl)ethylH H-imidazo[4,5-c]quinollne; 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyO-2-(2-pyiTolyl)-1 H-imidazo[4,5<]quinoline; 

(23) 4-methyl-2-phenyM \Z -(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinoline; 

(24) 2-(4-f luorophenyl)-4-methyM -[2-(4-piperldyl)ethyl]-1 H-lmldazo^.S-clqulnollne; 

(25) 4-methyl-1 -[2-(4-plperidyl)ethyQ-2-(4-trifluoromethylphenyl)-1 H-imida2o[4,5<:Jqufnollne- 

(26) 2-(2-furyl)-4-methyM -[2-<4i>iperidyl)ethyl]-1 H-lmldazo[4,5<]qulnoline; 

(27) 4-methy|.l-t2-(4-piperidyl)ethyl]-2-{2.thienyl)-1H-lmlda2o[4 l 5-c]quinollne; 

(28) 2-(2-imidazolyl)-4-methyM -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(29) 4^e%NH2.(4.piperidyl)ethyi]-2-(2.thia2olyl)-1HHmida2o[4 ( 5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thlenyl)-l -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline' 

(32) 4-methyl-1 -[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1 H-imidazo[4,5<lquinollne; 

(33) 4-methyl-2-(1 -methyl-2-pyrrolylH -{2-(4-piperidyl)ethyl]-1 H«imidazo[4,5-c]quinollne; 

(34) 4^hloi^6J3 l 9-tetrahydro-2-phenyl-1 -{2-(4-plperidyl)ethyl]-1 H-lmldazo[4 t 5-c]qulnollne- 

(35) 4<hloro-6 ( 7-dihydro-2-phenyl-1 -{2-{4-plperidyl)ethyl]-1 H-imida2o[5 t 4-d]cyclopenta[b]pyridine- 

(36) 4-chloro-2-phenyl-1 -[2-<4-piperidyl)ethyl]-1 H-lmldazo[5,4-d]thIeno-[3^-bJpyridlne; 

(37) 4-chloro-2-phenyl-1 -[2-(3-plperidyl)ethyQ-1 H-imlda2o[4,5-c]qulnollne; 

(38) 4-chloro-1 -[2-(2-morpholinyl)ethyl]-2-phenyl-1 H-im!dazo[4,5-c]quinoline; 

(39) 4-ch!oro-2-phenyM -[2-(1 -plperazlnyi)ethyl]-1 H-lmlda2o[4,5-c]qulnolln0; 

(40) ^ej.S^entachloro^-ethoxymethyM -[2-(4.lh(omorphollnyl)ethyl]-1 H-imidazo[4,5-c]qulnollne- 

(41 ) 4<hloro^ t 7 l 8 l 9-tetrahydro-2.hydroxymethy|.1 -{2-(1 -piperazinyl)ethylH HHmidazo[5,4-d]cyclohepta[b]pyrid- 
me; and 

(42) 4<hloro-2-(3-methyl-2-thlenyl)-1 -[2-(4i3iperldyl)ethylJ-1 H-lmidazo[4,5-c]qulnoline. 

[0025] The novel 1H-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No Hei 
3-206078/1991 or Tetrahedron, Vol. 51 , p. 5813 (1995): 
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20 



23 



30 



40 




Step 1 




Step 2 



(IV) 




R 3 — (CH^ 



Step 3 



R 3 — tCHJm— NH 2 
(VD 




R 3 — (CHJ^ 



wherein R5 represents hydroxy! group or an alkyl group; R« represents chlorine atom or an alkyl group; Ri' has the 
same meaning as that defined for R* (except for hydroxyl group); and R* m and ring A have the same meanings as 
those defined above. 

[00271 In Step 1 . the compound ot the general formula (IV) can be obtained by allowing the compound represented 
by the general foimula (III) to react with a nitrating agent such as concentrated nitric acid and turning nitric acid In the 
presence or absence of acetic acid, sulfuric add or the like at a'temperature ranging from 0»C to 200'C. 
[0028] In Step 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0»C to 200*0. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) wtth the compound of the general formula (V) In a solvent such as N.N-dimethyrformamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 

ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4. the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method for examp^c^iyUc roductton 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in e solvent such as water, methanol, ethanol, and tetrahydrofuran. as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent 
[0032] In Step 5. the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 



R V C(OR) 3 



(XI) 



R COX 



(XII) 
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<R 1 'co) 2 o (xiii) 

wherein R represents a lower alkyl group; X represents a halogen atom; R1' has the same meaning as that defined for 
R 1 (except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toiuenesulfonic acid, in the presence or absence of a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 



R 1 CHO (xiv) 

wherein H v has the same meaning as that defined for R* (except for hydroxyl group), In the presence of2,3-dlchloro- 
5,6-dicyano-1,4-benzoquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV); 



R 1 COOH (XV) 

wherein Ri' has the same meaning as that defined for R1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
In Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3 with a protecting group such as aJkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychlorlde, thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0 # C 
to 200'C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R e is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 




(XVI) 



wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate in a solvent such as 1 ,2-dtehloroethane, 1 ,4-dloxane, 
tetrahydrofuran, N,N-dlmethylformamlde and toluene at a temperature ranging from 0°C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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5 




(xvn) 



10 

wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R e , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methyithio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that Is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chtoroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, nvchloroperbenzoic acid, osmium tetraoxide, ruthenium tetraoxlde or the like, in a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1 ,2-dlchtoroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (|) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dImethylforma- 
mide, 1 ,4-dloxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 Is R 1 ' can be obtained by allowing a compound 

55 which Is obtained by reacting the compound of the general formula (l> wherein R 2 Is chlorine atom and R 1 Is R r or 
wherein R 2 is hydroxyl group and R 1 is R 1 ' with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal halide (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium Iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethylformamide, and acetonttrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
is wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trlfluoromethyl group on the nitrogen atom which is not bound to the adjacent 
(CH2) m group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anlsole and thloanisole In a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dlmethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonlc acid, p-toluenesulfonlc acid, formic acid, 
M acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0°C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Peariman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

[0044J In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0*C to 200*0. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(i) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols Including methanol, ethanol and n-propanol, methylene chloride, 
1 ,2-dlchlroethane, N,N-dlmethylformamide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peariman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesuifonic add in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 
toluene, and N,N-dlmethytformamlde In the presence or absence of a cation scavenger such as anisole andthloanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 
[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nttrogen-contalnlng heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 
*o rocydlc group which Is substituted wtth ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric add, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulfonlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dlmethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimlno 
group or an alkoxyimlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocydlc group which Is substituted with oxo group, that is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 
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30 



35 



R 7 -0-NH 2 (XVIII) 

wherein R 7 represents hydrogen atom or an alky! group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, ethanol 
and n-propanol, N.N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. . ««««r«i 

[0051] in the thirteenth synthetic method ol the compounds of the present Invention, the compound o the general 
ormula(l) wherein R* Is hydrogenatom can be obtained by subjecting me compound of fteger»r^^ 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon m he presence 
or absence of an add such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 

reflux temperature of a solvent. _ . 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which Is not bound to the adjacent (CH 2 ) ra group, can be obtained by reacting an appropriate reagen 
with me compound of the general formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[0053] The reaction can be carried out in the presence or absence of a solvent such aa N.N-dlmethylformamide. 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol eth- 
anol, n-propanol and water, as well aa a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0»C to 200»C. . . hanTO . „„.„ 

[0054] Examples of the appropriate reagent include, for example, alkyl halldes, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydrylchlorlde, a mbdure of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate. ethyl chlorocarbonate. dMert-butyl dlcarbonate. sodium cyanate alkyl 
isocyanates, sodium thiocyanate. alkyl isothiocyanates. IH-pyrazole-1-caiboxamldlne, methanesulfonyl chlonde, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes. alkylurethanes. thlourethanes, alkylth- 

iourethanes and the like. . . ,. „„, . 

r00551 In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R=» is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 )„, group, can be obtained 
by reacting the compound of the general formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHj),,, group 
with an alkyl chlorocarbonate or benzyi chlorocarbonate in the presence or absence of a solvent such aa methylene 
chloride and toluene in the presence or absence of a baae such aa triethylamine and potassium carbonate at a tem- 
perature ranging from 0*C to 200 o C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are I <nowr "™f*»»^ JjJ 
are disdosed in, for example, Journal of Medfcinal Chemistry. Vol. 1B, p. 726 (1975); VoL 33. p. 188C <1990) and VoL 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] ThemedlcamentswhichcompriseasanactlvelngredientthenovellH-lmldazopyridlnederivattverepresened 
by the aforementioned general formula (I) or (II) or a salt- thereof are generally administered as oral preparations inthe 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral ^prepa- 
rations in me forms of injertlons. suppositories, eye dreps. eye ointments, ear drops, nasa drops, d 
Inhalations and the like. These formulations can be manufactured according to conventlonel methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mannitol com starch, and crysUUIne 
ceZse;dlslntegL^ 

ypropylcellulosejiydroxypropylmethylcellulose, and polyvinylpyrrolidone; lubricanta such as magnesium stearate and 
^ coating agents" sucTas hydroxypropylmethyicellulose, sucrose, and titanium oxide; bases such « > 
glycol and hart fat and the like. In Injections, or eye or ear drops and the "^.Ph^«ceutical ingredients may be 
such aa solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organs 
aclds or bases; te otonWtlea such aa sodium cW^^^^ 

and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patchea such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0 1 to 1 000 mg In oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administerec once a , day or 
severaltlmesaday as divided portlons.However.lt Is desirable that the aforementioned dose W u ^^"*£ 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 
5 [0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesuifonyi; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

10 Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[00611 To a solution of 76 5 g of ethyl isonipecotate and 81.5 ml of triethylamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
» was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyi ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyi ether to give 184 g of pale yellow crystals. Recrystallization from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5°C. 



20 


Elemental analysis for C^H^NOg 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H, 7.22; 


N, 3.44 



23 Reference example 2 



N-Triphenylmethyl-4-plperidinemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride in 300 ml of dried tetrahydroturan, a solution of 112 g 
30 of ethyl N-triphenylmethyl-4-plperidlne-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
33 gave colorless crystals having the melting point of from 92 to 99.5 # C. 





Elemental analysis for C^H^NO 




Calculated % 


C, 83.99; 


H, 7.61; 


N, 3.92 


40 


Found % 


C t 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

43 

N-TriphenylmethyH-plperidlneethanol 
[0064] 

50 Appearance: colorless liquid 

NMR spectrum S (CDCyppm: 1 .26(1 H.brs), 1.36(2H f br8), 1.45-1.58(4H,m), 1.67(2H,d, J=12Hz), 3.05(2H 1 brs) J 
3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H l t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (llq.Jcnr 1 : 3416 
Mass spectrum m/z: 371 (M + ) 

33 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyl)methyl methanesuffonate 

5 [0065] To a solution of 84.0 g of N-trlphenylmethyl-4-plperidlnemethanol and 36.2 ml of trtethylamine In 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanes u If onyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystaliization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 1 29.5 to 1 34°C. 



Elemental analysis for CgfiHsgNOaS 


Calculated % 
Found % 


C, 71 69; 
C. 71 68; 


H.6.71; 
H,6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-{N-Triphenylmethyl-4-piperidy0ethyl methanesulfonate 
[0067] 

23 

Appearance: colorless crystals 
Recrystaliization solvent: methanol - diethyl ether 
mp: 111.5-114-C 



30 


Elemental analysis for C^H^NC^S 




Calculated % 


C, 72.13; 


H, 6.95; 


N f 3.12 




Found % 


C, 72.03; 


H ; 7.12; 


N, 3.14 



35 Reference example 6 



4-Azidomethyl-N-triphenylmethylplperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyM-pIperldyl)methyi methanesulfonate and 1 7.9 g of sodium azlde 
40 in 300 ml of dried N,N-dimethyl-formamide was stirred at 70'C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystaliization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 1O5.5 0 C. 





Elemental analysis for C^ze^A 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -plperidlne-carboxylate and 31 .3 ml of trtethylamine 
in 300 ml of dried tetrahydrofuran, 15.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N .N-dlmethylformamlde were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. Afterthe reaction, an Insoluble matter was filtered off and the filtrate was concentrated. The resulting 
3 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-cyppm: 1.20-1. 32(1 H,m),1.40(9H f s),1. 48-1 .58(5H,m),t. 60-1 .68(1 H,m) t 1 .88-1 .96(1 H, 
m),2 71-2 78(1H,m),3.28(2H,t,J=6.5Hz),3 80-3.86(1 H,m),4,1 9-4.25(1 H,m) 
fo |R spectrum v (liq )cnv 1 : 2104,1692 

Reference example 8 

4-Oxo-1 -piperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 6 (CDCyppm: 2.53(4H,t,J=6Hz),2 91(4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
& Mass spectrum nvz: 1 38(M + ) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1 -piperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-14B"C 



40 


Elemental analysis for C 12 H 21 N30 2 




Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 



N-Trlphenylmethyl-4-piperidlneacetonitille 

[0073] A suspension of 90.4 g of (N-triphenylmethyl-4-plperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
^ and 20.3 g of sodium cyanide In 400 ml of dried dlmethylsu if oxide was stirred at 90*C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

55 
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Elemental analysis for C^H^^ 


Calculated % 
Found % 


C.85 21; 
C, 85 35; 


H, 7.15; 
H, 7.26; 


N p 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 10, the compounds of Reference examples 11 through 
13 were obtained 



Reference 
example 




Physical properties 
(Recrystallization solvent) 


11 




colorless crystals (MeOH-EttO) 

mp.158.5-180.5^C 

Elemental analysis for C^H^Nx 
Calod. %: C. 85.22; H. 7.42; N. 7.36 
Found X: C, 85.21; H. 732; N. 7.34 


12 




colorless prisms (iso-Pr 2 0-n-Heptane) 
mp,48-48"C 

Elemental analysis for C, x H B> N,Oj 
Calod. %: C. 54.26; H. 8J8; N. 12.49 
Found X: C. 84JD1; H. 9.24; N. 12.35 


13 




ooloriess crystals Gso-Pr t O) 
mp,8fr~90^C 

□■mental analysis for CuHuNjO, 
CaJcd. X: C. 58 .38; H. 8.02; N. 12 .38 
Found X: C. 58.31; H. Ml; N, 12.37 



Reference example 14 
N-Triphenylmethyl-4-piperidineacette acid 

[0075] A suspension of 21 .2 g of N-tripheny lmethyl-4-plperldlneacetonltrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209 # C (decomposition). 



Elemental analysis forC^H^NOg 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 



15 



EP1 104 764 A1 



Reference example 15 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-tripheny!methyl-4-plperidineacetic acid, 16.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N.N-dimethylformamide was stirred at 90°C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20,6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166°C 

10 



Elemental analysis forC2sH 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H.7.69; 


N, 3.39 
N f 3.43 



13 

Reference example 1 6 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1-piperidineacetonltr1le, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.6 g 

23 of a colorless liquid. 

NMR spectrum 6 (CDCyppm : 1.78(4H,t l J=6Hz) I 2.69(4H l t,J=6Hz),3.52(2H l s) ,3.96(4 H,s) 
IR spectrum v (llq.)cnrr 1 : 2230,1094 
Mass spectrum m/z: 182(M+) 

30 

Reference example 1 7 
4-Amlnomethyl-N-triphenylmethylplperidine 

33 [0076] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethy l-N-tripheny Imethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: I.UtlH.brsJ.I^H.brsJ.I^H.qd.J^S^.SHzJ.I.ea (2H,d,J=11.5Hz),2.59(2H, 
d,J=6Hz),3 10(2H,brs),7 14(3H,t,J=7.5Hz) l 7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (liq.)cnr 1 : 3056,3028 
43 High resolution mass spectrum: Analysis for C 23 H 2fl N 2 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Aminoethyl)-N-triphenytmethylpiperidine 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 mi of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric acid in 1 00 ml of dried tetrahydrofuran was added dropwise under ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-plperidlneacetonftrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under l«xoollng. An Insoluble matter In the mixture was Altered off and the filtrate was concen- 
K Se resulting residue was added wfth water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 6 (CDCIOppm: 1.1B(1H,b re ).1.35(2H,brs).1.40(2H,q.J=7.5Hz).1.48(2 H.qd.J=11.5.3Hz).1.63(2H, 
™115^ 

|R spectrum v (Hq )cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C26H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1B, the compound of Reference example 19 was ob- 
tained. 



Reference example 19 

4-(3-Aminopropyl)-N-triphenylmethylpiperidlne 
[0081] 

2.47(2H,t l J=6.5H2),2.93(2H,d,J=11.5H2),7.15(3H l t l J=7.5H2) l 7^8(6H ) t l J=7.5Hz).7.38(6H,d,J=7.SH2) 
IR spectrum v (llqOcnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethy1)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl a^-azidoethylj-l-piperidlnecamoxylata and 2.15 g of 5* -palladium on 
LtJ. in 215 ml of methanol was catalytical* hydrogenated at room temperature for 9 
catalyst was flttered off, and me fiftrate was concentrated to 37* g of a colo^ 

d 6 )ppm:1.20-1.30(1H,m).1.38(9H.s),1.45-1.58(4H,m).1.72-1 .82(1H l m)*.34-2.47(2H,m)*.65-2.76(1H,m),3.18(2H,t, 
J=8Hz),3.78-3.85(1H,m),4 13-4. 20(1H,m) 
IR spectrum v (Hq.)cnr': 2978,2938,1692 

Reference example 21 

1-(2-Amlnoethyl)-4,4-ethylenedloxypiperldlne 

[0083] Asuspeneionof12.7gof4,4-eth y .enedloxy^^^^^ 

^Lite solution of ammonia waa catalytlcally hydrogenated at room temperature under 50 atm for 20 houra. After 
mZ£ Tn, and the filiate was concentrated. The resulting pale green liquid waa purified 
^^^SSZ^S^ sclent: ethyl acetate methyl acetate- methanol (10:1)] to ghre 10, go, 

iSfcETt (DMSO-deJppm: 1.58(4H,t,J=6Hz)*.37(2H,t,J=8.5Hz),2.42(4H,t^ 8Hz),2.57(2H.t.J=6.5Hz),3.84 
(4H,s) 

25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 8 (DMSO-d^ppm:! .02-1 .12(1 H,m),1 
.18-1.50(14H.m) i 153-1.60(1H^) l 1.70-1.77(1H^n)X 
58(2H,tJ=75H2) t 2.75-2.83(1H t m).3.85-3.78(2H t m) 
IR spectrum v Oiq.) cm -1 2880.2936. 1692 


23 




bluish green liquid 

NMR spectrum 8 (DMSO-d.)ppm:1 .4Q(9H,s),1 55-2. 

0O(2H f m) f 2.50-2.85(lH^)^.75-2^0(1H.m) f 2.9O-3-5 

rX4H r m) ( 3.6O-3.90(3H^n) 

(R spectrum y fliq.) cm" 1 :! 700 


24 




dark green liquid 

NMR spectrum 8 (CDCI^ppm:1 .1 5(2H J>rs).1 .45(9H. 
e).1 .85-2.00(2H^) r 2.(M>-2irX2H4Ti) r 2.30-2.50(2ani) 
.2.80^2.95(4Hjn).3.40-3.60(2rUn).4.46(1 HJbrs) 
IR spectrum V Oiq J cm" 1 .3332,1 882 


25 


Boe 


colorless liquid 

NMR spectrum «(DMSO-d t )ppm:1.38(9H^) F 1 .58-1. 

66(1 H,m),1 .88-1 .90(5rim).2.47(2H.t. J=7.5Hz).3.1 3-3 

.22(2H.m).3.68-3 J6(1 Km) 

IR spectrum V Oiq J cm" 1 2972.2876.1 696 

Specific rotation 

CaV 8 : -54.3* (c=0.1. OMSO) 



Reference example 26 
5,7-Dichloro-6-nitrothlenot3 f 2-b]pyridlne 

[0085] A mixture of 24.8 g of 4,5^lhydro-7-hydroxy-8-nltrothleno[3^-b]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eiutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 6 (CDCyppm: 7.61(1H,d,J=:5 5Hz) ,8.07(1 H,d,J=S.5Hz) 

IR spectrum v (KBr)crrr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




Physical properties 
(Recrystajfization solvent) 


27 




pale brown crystals 

NMR spectrum 6 (CDCI,)ppm:7.87(1 H.dd, J=9,2. 
5H2).8.06(1H.d.J=9Hz}.8-24(1H.d.J=2.5Hz} 


28 




brown crystals 

NMR spectrum d(DMSO-d f )ppm:2.a2(3H^)J.7 
8(1H.dd. J=8 ,2*0,7.96(1 rW,J=2Hz).8.05<1 H,d, J= 
9Hz) 


29 




pals brown crystals 

NMR spectrum 6" (COCIJppmrf.OI (3H,e}.7.42(1 H 
.d. J=2.5Hz) ,7.55(1 H.dd.J=8.2*Hz).7.99(1 rM,J=9 
Hz) 


30 


COT 


yellow crystal* Gso-PrOH) 
mp.182-183 < C 

Bementad analysis for C v H a CI I »4 a O z 
Calod. 1: C, 39.37; H, 1-24; N, 17.22 
Found %: C. 39.37; H. 1JD2; H t 17.25 


31 


ax 


pale brown plates (n-Hexans) 
mp,64-64.5^C 

BementaJ analysis for (V^C^^Oj 
Calod. »: C. 43.75; H. 3.25; N. 11-34 
Found * C. 43.77; H, 3.02; N. 11.44 


32 


o3c 


pale ye Bow plates (n-Hexans) 
mp,94.5-9&5% 

Bemantsl analysis for C.hUCljN.O, 
Calod. %z C, 41.23; H, 2J59; N, MM 
Found * C. 41.12; H. 2.84; * 12.01 



Reference example 33 

2-Chloro-3-nltro-4^2-(N-triphenylmethyM^iperldyl)e%lamlno]quinollne 

[0087] To a solution of 22 6 g of 2,4-dichloro-3-nltroqulno!ine and 1 3.0 ml of triethylamlne In 60 ml of N.N-dimethyl- 
formamlde, a solution of 23.0 g of 4-(2-amlnoethyl)-N-triphenylmethylplperidlne In 40 ml of N,N-dlmethylformamide 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallization from a mixture of 
N.N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 
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composition). 





Elemental analysis for C^HajCINUOg 


5 


Calculated % 


C, 72.84; 


H, 5.76; 


N f 9.71 




Found % 


C, 72.64; 


H, 5.30; 


N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



10 



15 



R 3 — (CH2) m ^ 

x6c 



20 



25 



30 



35 



40 



45 



50 



55 
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Reference 
example 


B 




m 


Physical properties 
vttsofySuuiizauon eoivenw 


34 


CI 




2 


yellow crystaI«(CH,CI 2 H8c-Pr 2 0) 
mp,1 963-1 99.5% (decomposition) 
Elemental analysis for C^H^C^M^ 
Calcd.* G. 88.74; H. 537; N. 9.16 
Found ku, 0O.4/. n, o.oi. w, a.io 


as 


H 




1 


yellow crystaw(MeOrr-THF) 
mp,214.5-225% (decomposition) 
Elemental analysis for C^H^Ci^Oj 
Calcd.%: C. 72 32; H. 535; N. 9.95 
Found %:C, 7234; H, 5.B2; n\ 932 


38 


H 




3 


yellow crystals (MeOH-iso-PrjO) 
mpJ76J5-183%(daooinposition) 
Elemental analysis for C^H^CIN^ 
Gated.* 0. 73.14; H, 537; N. 9.48 
Found %l C, 7333; H, 0.04; N, 9-JO 


37 


H 


XX 


2 


yellow orystala(MeOrI) 
mp,12B3-1293% 

Bemental analysis for CaHtfCINA 
CaJcdJL C. 6531; H. 5.93; N. 13.19 
Found %: C 6436: H. 6.03: N. 1337 


38 


H 


-ex 


0 


yellow crystaIs(AcOEt) 
mp.l 99-202% (decomposition) 
Bemental analysts for C^CIN^ 
CeJed3: C. 56.09: H, 5.70; N. 13.77 
Found*: C, 58.04; H, 5.69; N. 13.77 
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Reference 
example 


B 


W 


Physical properties 
(Raorvstallizatian sofvant) 


39 


a 


CH 


yellow crystaJs(MoOH) 
mp/l 89.5-1 90.5^ 

Elemental analysis for C^H^C^N^ 
CalcdJ.; a 53.74; H, 5.58; N, 11.94 

Pound V n S3 B1- H 5 55- M 11 117 


40 


Ma 


CH 


yellowish orange crystals (MeOH) 
119.185-186% 

Elemental anelyeie for CjjHaCiN^ 
CalcdJfc C. 58.86; H. 631; N, 12.48 

FniinrfV C ISA 79* H A HO- %t 19 *0 


41 


MeO 


CH 


yellowish orange crystals (MeOH) 
mp.1 83.5-1 84.5t 

Elemental analysis for CbHbCII^Oq 
CaJcdJL C. 58.83; H. 0.29; N, 12.05 
Found*: C 58 90" K 8.34- N 12 OS 


42 


H 


N 


yellow crystalaCAcOEt-EttO) 
mp.157^181% 

Elemental analysis for 0 s Ji n Cm 9 0 4 
CalciLS: C. 55.11; H, 8.01; N, 18.07 
Found*: C, 55.18; H. 8.10; N. 15.88 
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Reference 
example 


R* 


R* 


Physical properties 
(Reoryatallization solvent} 


43 


CI 




yellow qryetalsCAcOEfr-iso-Pr 2 0) 
mp.133-134t 

Elemental enalyaie for (JwHnCIN^O* 
CalcdJI: C, 57.99; H, 6.26; M, 12.88 
Found*: C, 57.99; H. 6.34; N. 12J5 


44 


Me 




yellow orystels(EtOH) 
mp.138-l38.5t 

Elemental analysis for C M H K1 H,0 4 
CalcdS: C. 83.75; H. 7.30; M. 1352 
Foumtt: C. 63.70; H. 7.49; M. 13.44 


45 


CI 


■ a 

Boc 


yellow needlee (AeOEt-n-Heptane) 
mp.1483-149'C 

Elemental analysis for C I ,H 17 CIN 4 0 4 
Calcd.%: C. 57.99; H. 6.28: H. 12J8 
Found*: C. 58D4: H. 6.27: N. 12.87 


46 


CI 




yellow crystalaGso-Pr t O) 
mp.121-122.5% 

Elemental analysis for C tl H I7 aN 4 0 4 
CalcdA C. 57.99; H, 8.26; M. 12.88 
Found* C. 58.04; H, 6.32; N, 12.82 


47 


CI 




yellow prisma (MeO+Hso-Pr,0) 
mp,155-157t 

Elemental analysis for CHmCIHA 
CalcdJk C, 55.11: H. 6J>1; M. 16.07 
Found*: C, 54.92; H, 5.89; N. 16.00 
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Reference 


R 1 




Physical properties 




example 




(Recrystalfization solvent) 


5 








yellow crystals (MsOH) 




48 


CI 




mp.1 78.5-1 775% 

Elemental analysis for C^H^CIN^ 


10 






Calcd.* C. 54.98; H. 5.77; N f 12.82 
FoundS: C. 54.85; H v 5.76; N, 12.88 










yellow needles (AcOEt-iso-Pr a O) 


15 






BocHN^^s. 


mp,1 50-1505% 




49 


CI 


Elemental analysis for C^H^dN^ 








CalodJl: C, 56.08; H v 6.27; N, 15.57 


20 








Found* C. 55.92; H. 8.19; N v 15.59 










yellow crystals (AcOEt) 








BocHN^^v. 


mp/151-1515% 


25 


50 


Me 


□omental analysis for C^H^NsC* 








Calc<L%: C, 6152; H. 727; M, 18.31 
Found* C, 81.33; H, 7.14; N, 18.29 


30 








yellow fine needles (AcOEt-iso-Pr 2 0) 
mp.l 195-123% 


33 


51 


CI 




Elemental analysis for C^H^CIM^ • 
1/4H,0 

Calcd.* C, 54.41; H, 5.45; N, 14.10 
Found* C. 54.80; H, 5.45; K 14.19 



40 



R 3 — (CHJ m ^ NH 




50 



24 
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Reference 
example 




m 


Physical properties 
(Recrystailtzation solvent} 


52 




2 


yellow prisma (AoOEt-n-Heptane) 
mp,121-123t 

Elemental analysis for C YI H Y1 CIN 4 0 3 
Caicd.%: C, 54.78; H. 5.45; N. 15.97 
Founds C. 54,70; H, 5.51; N, 15J3 


53 




2 


yellow crystals (MeOH) 
mp,123-124lC 

Elemental analysts for C 19 Hi 7 C<N 4 0, 
Calcd.%: C. 53 JO; H. 5J>9; N. 18.64 
Found* 0. 53.44; H. 4.94; IM. 16.60 


54 




3 


yellowish brown crystals (MeOH) 
mp,163-164 c C 

□omental analysis for CuHuCf^O, 
Calcd.%: C. 54.78; H. 5.48; N, 15J7 
Found* a 54.79; H 5.36; N, 15.95 


55 




2 


yellowish brown crystals (MeOH) 
mp,t45-146'fc 

Elemental analysis for C 1S H 19 CIN 4 0 2 
CatedJtC, 57.40; H, 5.72; N, 18.73 
Found* C, 57.23; H, 5.75; N. 16.74 


58 




2 


yellow crystals (Iso-PrjO) 
mp f 102£-103t: 

Elemental analysis for C^H^CIN^ 
CalcdJt: C. 58.18; H. 5.34; N. 17.47 
Found* C. 58.14; H. 5.37; N, 17.41 
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Reference 
example 




Physical properties 
(RecrystaJHzation solvent) 


57 




yellow prisms 0so-Pr 1 O7H-Heptane) 
mp.OBHMFC 

Elemental analysis for C^H^CIN^ 
CaJcd.* C. 57.07; H, 5.99; N, 13.31 
Found!: C f 57.04; H, 5.92; N 9 1326 

Specific rotation 

[0f3o*°:-97.3* (c=0.1,DMSO) 


58 




paJe yellow crystals (Mo OH) 
mp.1 35-135.5*0 

Elemental analysis for a^H^aN^ 
CaJceLS: C. 57.46; H. 7.12: N. 12.76 
Found* C, 57.33; H, 7.15; N. 12.74 


59 




red liquid 

NlflR spectrum 6 (DMSO-d|)ppm:0.98(2H.q,J 
=1 2.5Hz),1 20-00(1 H,m),1 .41 (9H,s),1 £9(2H, 
d,J=12.5Hz)^.04(2H^uin,J=8H2)2.60-2.72(4 
Kiii)2-79(2H,tJ==8Hz)J2^3(2H.tJ : =8Hz).321(2 
H^.il=6.5Hz).3.89(2H.d.J=12^Hz).8.52(1H.t.J 
=8.5Hz) 

IR spectrum t/QiqO cfiT':1 688,1526,1 368 


60 


oiC 


oranse crystals Qso-PrOH) 
mp,148.5-150t 

BementaJ analysis for C ll H tJ CIN 4 0 4 S 
CaJcdJL C. 51.75; H, 5.71; N t 12.71 
Found*: C, 51.84; H. 5 JO; N, 12.69 



Reference example 61 
3-Amino-2H:h!oro^-[2-(N-tripte^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 mi of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portlonwise under ice-cooling, and then a suspension of 31 .9 g of 2-chioro- 
3-nitro-4-{2-(N-triph8nylmethyl-4-plperidyl)ethyiamlnolquinollne In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 mi of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzation from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 # C. 



5 


Elemental analysis forC^r^C!!^ 




Calculated % 


C, 76.83; 


H, 6.45; 


N.10 24 




Found % 


C, 78.74; 


H, 6.54; 


N, 1017 



io [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



^*^ ra ^NH 



15 




27 



EP 1 104 764 A1 



Reference 
example 


B 




m 


Physical properties 
(Recrystallizatlon solvent) 


82 


CI 




2 


colorless crystals (EtOH) 
mp,197-188^°C 

Elemental analysis for CnHnCIjN* 
CalcdJfc: C, 72.28; H, 5.89; H. 9.63 
Founds: C, 72.45; H, 8.17; N, 9.34 


83 


H 




1 


brown liquid 

NMR speetnm8(DMSO^Jppm:1^(H1.45(3H v mXl 

.49(2H,q.J=1 1 ^Hz),1 .72<2H.d. J=1 1 -5Hz),3.18(2H,tJ 

=7Hz).4.89(2H.s),5.09(1H,t t J=7H2) t 7.14(3H.ta=7J5H 

z) J^7(8Kt.J=7-5rb).7.35-7.45(8H.mX7.66(1 H,d,J=8 

Hz).7.99(1H.d,J=8rfe) 

IR spectrum vCBqJ om" 1 ^356,305 8 


64 


H 




3 


colorless crystal • Qso-Pr s O) 
mp.149-158 4 fc 

Elemental analysis tor C lt H I7 C(N 4 
Calcd.%: C f 77D5; H, 6.65; N, 9.98 
FoundX: C. 78.93; H. 6.81; N, 9.97 


66 


H 


-a 


2 


brown liquid 

NMR spectrum 6 (OOC^pprml .20-1 ^0(3rim).1.60( 
2H,q,J=7.5rl2).1.880H,d.J=1 1 Hz) ,1.94(2H,W=11Hz). 
2.88<2rW,J=1 1rte) i 3^7(2H ( q t J=7.5H2),3.49<2H f s) t 3.7 
9(1H,t,J=7JHd.4i)6(2rU>rs)JiO-7.35(5H^)J.46(1 
H.td f a^JJHz)J.49(1H.td i J^J^Hz)J.74(1H.a^^= 
8 r 1.5Hz) v 7 JB9(1 H,dd.J=8.T 5Hz) 
IR spectrum ^OlqJ onr 1 3360 
Mass spectrum m/z:394,396(M*^:1) 
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Reference 
exempts 


B 


W 


m 


Physical properties 
(Recrvstalfization solvent) 


60 


H 


CH 


0 


ooloriess crystals (AoOEt-iaoHPr 2 0) 
mp.167-187.5X 

Elemental analysis for C, 1 H X9 CIN 4 0 2 
Calod.%; 0. 60.55; H, 6.69; N, 14.87 
Found!: C, 60.47; H. 0.00; N. 14.oi 


07 


CI 


CH 


2 


colorless crystals Ose-P^O) 
mp.154-1555% 

Bemental analysis for C^H^C^O, 
CaiodJ: C. 67.40; a 6.42; N. 12.75 
FounoV C, 57.31, n, B.3/, N, IZ-OW 


68 


Ma 


CH 


2 


coloriess crystals Gso-Pr 2 0> 
mp.129-129.5% 

Elemental analysis for C^H^CIN^ 
CaJod.*: C. 63J07; H, 7.46; N, 13.37 
Found*: C, 03JJZ, rf, /.ao, N, lo^so 


69 


UeO 


CH 


2 


ooloriess crystals Gso-Pr 2 0) 
mp.1403-14llC 

aemental analysis for CaHji^O, 
CalcdJ.: C. 60.75? H, 7.18; N. 12.88 
Found*: C, 60.61; H. 7.17; N, 12-81 


70 


H 


N 


2 


brown liquid 

uur «Dcctmm 8 fCDCL)DDm:1.14(2H.qdLJ=t 2,3Hz), 1.40- 

1.48(11HMlJ0-l.70(5H^i)^.67CtH.t.J=«Hz).3-40(2H.t. 

J=7 JHa),4.07<3HJbr«).7.39(1 H.d«W=8 J.«Hz)3 J89<1 H.dd 

^=a^.2Hz).8.91 (1 rldd.J=4 5.2rta) 

IP spectrum vOlqJ cnf'3344.2828.ieM 

Mara spectrum m/z:«S,407(ir.3:1) 
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Reference 
example 


R 1 




Physio*! properties 
(Recrystaflization solvent} 


71 


CI 


"Ok 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp.11S.5-116 < t 

Bemental analysis for C M H a CIN 4 0 2 
Caiod.* C, 62^9; H. 7.22; N, 13.84 
Founds C, 61.99; H, 7.28; N, 13.73 


72 


Me 


'"Ok 


ooloriess crystals Gso-Pr 2 0) 

mp,1 32.5-1 34.ETC 

Elemental analysis for C^H^N^ 
Calcd.*: C. 68.72; H, 839; N, 14.57 
Found*: C, 68.65; H. 8.65; N. 14.48 


73 


CI 


a 

Boo 


colorless prisms 

Qso-Pr t O-n--Heptane) 

mp,108-110/fc 

ElemcntaJ analysts for C^H^C^O, 
Calcd.* C. 62J&9; H, 7.22; N, 13.84 
Found*: C. 62.18; H. 7.42; N. 13-81 


74 


CI 


BoolC^X^ 


colorless crystals 0so~Pr 2 O) 
mp.104-t08*C 

Elemental analysis for CnHaCIN<0 2 
Calcd*: C. 6229; H. 7.22; N, 13.84 
Found*: C, 62.11; H, 7.35; N, 13.79 


75 


CI 




ooloriess prisms (Ae0EtHso-Pr,O) 
mp,1 28-1 28.5*0 

Elemental analysis lor C t0 H tt CIM I O 2 
Cafod.*: C, 59.18; H, 8.95; N, 17-25 
Found*: C, 50.16; H, 6J4; N, 17.15 




30 



EP 1 104 764 A1 



Reference 
example 


R 2 


R 1 


Physical properties 
(Ra crystallization solvent) 


78 


CI 




green liquid 

NMR spectrum 6 (CDCiJppm:1 .47(9H.s).1 .78( 

2H.q.J=6Hz).2.69(1H*r*).2.99(1H.brs).3.30-3. 

40(1 H.m).3.50-3.55(1 H^n).3.55-3.70(2H.m>.3.7 

5-4.05(3Hjn).4JZ7(2H.brs).7.40-7.50(2H^n).7.a 

0(1 Kd.0=7 JHz).7 J0(1H.d.J=7 .5Hz) 

m spectrum vOiq.) cm"' 3368,1698 

Mass spectrum m/z:408,408(M*.3:1) 


77 


CI 




brown liquid 

NMR spectrum 8 (CDCUppm:1 .40-1 .55(2H,m) 

.1.4S(9H,s)^JOO-2J05(2H,m)^.1»-L25(2H^i)jZ. 

45(2H.t,*=5ilte)A80-2J90(2Hjn),3^5(2H.t.J= 

5JH2).3.53(1Hbr»).4J4(1HJbrs).4.49(1H4»rs).7 

.40-750(2Hjn).7J5-7^0(2Hm) 

IR spectrum vOM cm- , 33B8.1894 

Mass spectrum m/r41 9.421 (M*.3:1) 


78 


Me 




green liquid 

NMR spectrum d(COCgppm:1 .40-1 -80(2rim) 

.1.48(9H.s)^D0-2.10(2H^n)^.10-2J5(2am)i 

4«2H.t.J^£Hz).2.B4(3H.s)i.35-2.90(2H.m).3 

aS(2H.tJ=SJ5H2>AS4(1H*r»).4.13(2H*r»).4.4 

9(1HJ»rs),7.39(1H.tJ=«5H2).7.44(1H.t.J=«^H 

2).7^9(1H.d>«5Hx).7J1(1H,d.J=85H2) 

IR spectrum V()iq.) cm" , :3352.1704 

Mass spectrum m/z£99(M*) 
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Reference 
example 




m 


Physical properties 
(Recrystailization solvent) 


79 


Boe 


2 


colorless plates (AoOEt-iso-Pr 2 0) 
mp,104-105% 

Be mental analysis for CnH^Cll^O, 
Calod.%: C v 61.45; H, 6.96; N, 14.33 
Found*: C, 61 .49; H, 6.81; N, 14.35 

Specific rotation 

ta] 0 w : -20.9* (o=0.1, DMSO) 


80 


i 


2 


colorless crystals Gso-PrjO) 
mp ( 96^-99'C 

Elemental analysis for C r ^i a C\H A O t 
Calod.%: C, 5858; H, 6.39; N. 15.44 
Founds C, 59.30; H. 6.67; N, 15.30 


81 


"XX 


2 


colorless crystals (AoOEt) 
mp,126-128*C 

Elemental analysis for C^H^dN^O 
CaicdA: C v 59.90; H. 6.60; N, 17.46 
FoundX: C. 59.71; H. 6.87; N, 17.32 


82 




2 


yellowish brown liquid 

NMR spectrum d (CDCI^ppm:2.49(2H,t, J=5Hz)^50 
-2.60(4H t m) l 3.30-3.40(2H P m) t 3.75-3^5<4H^),4J8<1 
HJirs) i 4^0(2H i brs) < 7.44(1H.td t J=8^,1Hz).7.48(1H.td 
. J=8.5.1 Hz>,7.88(1 rWd, J=8 £ f 1rlz).7.91 (1 H,dd,J=8.5. 
1Hz) 

IR spectrum vQiq.) cm" 1 3348 


83 


a 


3 


yellowish brown liquid 

NMR spectrum i (C0CX^pm:1 JB9(2H^iiin, J=6Hz)^ 

.4^2.60(4H^) r 2J3(2H,tJ=erfcO,3^0(2H,t.J=«HaJ.3. 

78(4H.t f **=45Hz),4.50(3H J>re).7.44<1 H.td.J=7.5.1 Hz) 

,7.47(1 H.td.J=7.5.1 Hz).7.83<1 H,dd.J=7.5.1 Hz),7.90<1 

H.dd.J=73,1Hz) 

IR spectrum fttq.) cm' 1 3344 

Mass spectrum m/r320.3220yT i 3:1) 
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Reference 
example 




Physical properties 


84 




greenish brown liquid 

NMR spectrum 8 (CDCgppm:1.45-1.60(2H^i).1.6O-1.70 

(4H f m)X35-2.80(4H^)Z39(2HXJ=5H2)^.37(2H.tJ=5H 

z)A31<1H,brs),4.87ttH,brs)J^ 

td.J=7,1Hz)J.87(1H,dd^^ 

IR spectrum pQiqJ cm" 1 :3432 i 3340 

Maes spectrum m/z304,30€(M*.3:1) 


85 




dark brown liquid 

NMR spectrum d (CDCIJppm:! .80-1 .90(4H^).2.57(2H,t 
J=55Hz)^.60-2.70(4H.m),3.40(2atJ^^H2) I 4J27(3HJ)rs 
) J.43<1 H,td.J=7.5.2 Hz),7.4«<1 H.td.^7.5*rta).7.87<l H,dd, 

JR spectrum vQiqJ cm" 1 3436,3348 
Mass spectrum m/2^90.292(M*,3:1) 
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Reference 








Physical properties 




example 








(Recrystalfizstion solvent) 


5 










colortass crystals (iso-Pr 2 0) 




86 


NH 




mp f 1305-1315 < t; 

Elemental analysis for C^H^CIN^ 


10 










CaJcd-%: C t 61.87; H. 8.13; N, 13.70 








^1 


FoundX: C, 6152; H, 8.29; N, 13.65 












colorless crystals 


13 




BocN^ 






(CICHjCHjCHso-PrxO) 




87 






,NHa 


rnp,1415~1425*C 

Elemental analysis for C 20 H, 1 CIN 4 O2 


20 






>CI 


Celcd.%: C, 6052; H, 7.81; N. 14.19 










Found*: C, 60.63; H, 7.80; N, 14.03 












gray crystals (AoOEt) 


23 








mp,168-18B < G 




88 




^MHa 


Elemental analysis for C^H^CIN^S 


30 










Calcd.%: C. 5553; H. 8.62; N, 13.63 
Founcflfc C, 5554; H. 8.87; N, 13.63 



Example 1 

33 4-Chloro-1 -[2-(N-triphenylmethyl-4-plperidyl)ethyl]-1 H-!midazo[4,5-c]-quinollne 

[0091] A solution of 1 9 9 g of 3-amlno-2^hloro^-[2-(N4riphenylmeta 24.1 ml of 

ethyl orthoformate and 0.68 g of p-toluenesulfonic acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. Recrystailizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5"C (decomposition). 





Elemental analysis for C^gh^ClN* 


45 


Calculated % 


C, 77.61; 


H, 5.97; 


N, 10.06 


Found % 


C, 77,50; 


H, 5.96; 


N, 9.95 



Example 2 



so 4-Chloro-24rffluorc™ethy1-H2-(N4ri^ 

[0092] To a solution of 2.50 g of 3-amino-2<hloro-4-[2-(N-trlphenylmethyl-4-piper1dyl)ethylamlno]quinoline and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 mi of trifluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
33 The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
J=7.'5,2Hz).8.1 6(1 H,dd,J=7.5,2Hz ),8.34(1 H,dd.J=7.5,2Hz) 



10 



13 



23 



Example 3 

tert-Butyl4^2-{4-memyl-2i>henyl-1H-lmldazot4 l 5K:]qulnolln-1-yl)emyn-1-plperidlnecan3oxylate 

T00931 A solution of 0.65 g of tert-butyl 4-[2-{(3-amino-2-methylqulnolin.4-yr)amlno]-ethyl).1 -piperidinecarooxylate, 
0 29 s of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6.dlcyano-1 ,4-benzoqulnone In 6 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively wtth saturated aqueous .sodium ^hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a rrfdlsh b own 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl aceta e - n-heptane (1.1) as 
anSsolvent,andwashedwithdlisopropylethertoglve0.55gofacolorie^ 
ether gave colorless ciystals having the melting point of from 146to 1465'C. 



20 


Elemental analysis for C29H34N4O2 




Calculated % 


C, 74.01; 


H.7 28; 


N, 11.91 




Found % 


C, 73.95; 


H.7.54; 


N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 



30 






Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


40 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239'C (decomposition) 
Elemental analysis for Cj^CIN* 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


43 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp ( 165-168*C (decomposition) 
Elemental analysis for C^H^Clls^ 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


30 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268 # C (decomposition) 
Elemental analysis for CaeHjaCfeN* 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H t 5.54; N, 9.41 



33 



35 



EP1 104 764 A1 



(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 

mp l 24o.O-249 w C 

Elemental analysis for C i2 H 37 CIN 4 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231°C (decomposition) 
Elemental analysis for C43H39CIIVI/4H2O 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



15 



20 




25 


Example 


R1 


B 


RA 


m 


Physical properties (Recrystalllzation solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25 g C Elemental analysis for 
C 24 H25CIN 4 Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; K 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analyslsforC 26 H 27 ClN 4 0 2 Calcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H..5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,1 88-1 89*C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H,6.60:N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193 a C Elemental analysis for 
CjeHaoCy^Oa Calcd.%: C, 64.00; H, 5.75; N, 10.68 Found%: C, 64.04; 
H,5.59;N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5 8 C Elemental analysis for 
C 29 H 33 C,N 4°2 Calcd.%: C, 88.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.06 



50 




i 

s 

[ 
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Example 


B 




W 


Physios] properties 
(Recrystaluzatjon solvent; 


14 


ftleO 




CH 


colorless crystals (AoOEt) 
mp,188.5-189_5lC 

Elemental analysis for C^H^Cl^O, 
Calod.X: C, 6625; H. 628; N, 10.75 
Found*: C, 68.70; H, 6.42; N, 10.70 


16 


H 




N 


oolorteea crystals QseOH) 
mp2252-227.5%(deeompesftion) 
Elemental snaiysis for C^H^CI^Oj 
Caled.%: C, 66.81; H. 8.16; N, 1423 
FoundS: C v 66x5; H, 521; N v 1421 


16 


H 




CH 


eolorleaa erystaJsCAoOEt-n-Heptane) 
mp,159-181*C 

□omental analyaia for C^HnCIN^t 
CalodJk C. 88.49; H. 6.36; M. 11.41 
FoundS: C, 68.38; H, 627; N, 1U7 


17 


H 


a 

Boo 


CH 


colorless crystals (Ax0Et-4se~Pr s O) 
mp.154.5-156% 

Elemental analysis for C^Cl^O, 
CtJcdJfc C, 88.48; ft 626; N. 11.41 

Found** fi BR 5B- M_ 8 15- N 11 3B 


18 


H 




CH 


eoloriesa orystsls (AcOEt) 
mp,1 66.5-1 67 .5°C 

Elemental analysts far C^H^CIN^ 
CalodJL C, 88.48; ft 828; H 11.41 
Founds C, 6850; ft 6.43; N. 1122 




37 
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Example 


R* 




Physical properties 
(Recrystelllzation solvent) 


19 


CI 




colorless fine need)es(AcOEt) 

mp.ise.s-w.s'X; 

Elemental analysis for C^HajClNjOj 
CaJcdJ.: C. 65.91; H. 6.15; N, 14.23 
Found%: C, 65.97; H. 6.31; N, 14.18 


20 


CI 


BoclQ^ 


colorless crystals (Mo OH) 
mp.195.5-196.5t; 

Elemental analysis for C X7 H 2t CtN 4 O a 
Calcd* C. 65.78; H, 5.93; M, 1 1 -36 
Found*: C, 65.73; H, 5J8; N 9 11.38 


21 


CI 




oolorfoss orystals (AoOEtHso-Pr s O) 
mp,191J5-192% 

Elemental analysis for C^n^C^Oi 
CalcdJt: C. 66.46; H. 8.37; N. 13.84 
Found*: C, 66.42; H. 6.33; M, 13.69 


22 


Ma 


BocHN^^s. 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp.164.5-165% 

Elemental analysis for C a H»N 9 0 2 
CalodJk C, 71.72; H. 7.28; N. 14.42 
Found*: C. 71.40; H, 724; N, 1428 




38 
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Example 


R 1 


R» 


m 


Physioal properties 
(Recrystailization solvent) 


23 


Ph 




2 


colorless crystals CAcOEtHso-Pr 2 0) 
mp/IBS-IBBt 

Elemental analysis for Cgr^CIN^ 
Caiod.S: C v 66.83; H, 5.61; N t 12.48 
Found* C. 86.59; H, 5.63; N. 12.45 


24 


Ph 


"a 


2 


odorless orysrtala (iso-PrOH) 
mp.164-170°C 

Elemental analysis for C n H n CIN 4 0 
CalcdJfc C, 67.89; H. 5.70; N. 13.77 
FoundS: C. 67.62; H. 5.71; N. 13.63 


25 


• 

Ph 


a 


2 


pale yellowish brown crystals (AcOEt) 

mp.1 82-183^ 

Elemental analysis for 

Car^a^O -1/4*^0 
CalodJt: C, 66.48; H, 5.45; N, 14.10 
FoundS: C. 66.26; H. 5J50; M, 14.03 


26 


H 


0 | 


3 


pale brown crystals (AcOEt) 

mp,1 305-1 31 5*C 

Elemental analysis for CtH,, CIN 4 0 
Cried* C, 81.72; H. 5.79; N, 16 .84 
FoundS: C. 61.72; H, 5.76; M, 16.80 


27 


Ph 


a 


3 


pale brown crystals (MoOH) 

mp.183.5-164.5X 

Elemental analysis for C^CI^O 
Calcd* C, 67.88; H, 5.70; N, 13.77 
FoundS: C t 87.91; H, 5.66; M, 13.80 
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Example 






m 


Physical properties 
(Recrystallization solvent) 


28 


H 


Ok 


2 


pals brown crystals Gso-Pr 2 0) 
mp, 105- 105.5^ 

Elemental analysis for C 17 H 1a CIN 4 
Calod.%: C, 84.88; H v 6.08; N v 17.80 
Found*: C, 84.83; H f 8.11; N f 17.72 


29 


Ph 


a 


2 


pale brown crystals (MoOH) 
mp^2ft-227 4 t 

Elemental analysis for C^HnCIN* 
CalodJ: C. 70.67; H f 5.93; N v 14.33 
Found*: C f 70.44; H. 5.98; N f 14.29 


30 


H 


a- 


2 


brown crystals 

NMR spectrum 6 (CDCI l )ppm:1.80-1.90(4Hjn 

)^-2.76<4H.m).3.14-3JL2(2H > m).4.78-4^1(2 

H > m) t 7.88(1H,t,J=6^rte)J.72(1H l t.J=8^Hz) i B.1 

3(1H.s),8JaC2H,d.J=8JHz) 

Mass spectrum m/z*00 f 302CM\3:1 ) 


31 


Ph 




2 


pale brown crystals (MoOH) 
mp.191-192°C 

Elemental analysis for C a H t1 CIN4 
Calcd.%: C. 70.11; H, 5.82; N, 14.87 
FoundS: C, 70.00; H. 5.65; N, 14.88 



40 
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Example 




Physical properties 
(Recrystalllzation solvent) 


32 




colorless amorphous solid 
NMR spectrum «(DMSO-d,)ppm:059(3HJbrs).1. 
32(3H*rs).1.B8(2HJ>rsU.13(1HJbniW.4»(9H^).4 
82-4 72(2H.m).7.ot)-7.67(3Hjn).7J4-7.82(4H.m) 

m spectnjm V (KBr)cnf ! :1B90 
Mass spectrum m/z^B^M*.*!) 
Specific rotation 
[cr]o M : -«0i # Cbf0.1, DMSO) 


33 


oX 


colorless crystals (AcOEt) 
mp^15-218^(de^omposition) 
Elemental analysis for C^CIN^ 
CslcdS: C. 6733; H. 7.13; N, 11.32 
Found*: C. 67.70; H, 7.17; M, 11.23 


34 


Boc O pi, 


colorleas crystals OloOrHeo-PrOH) 
mp.185-1B8% 

Elemental analysts for C^H^CIN^ 
CalcdJfc C. 67.42; H. 6.31; N. 11.85 
Found*: C. 87 J1; H. 8.68; N, 11.57 


35 




brown crystals (AoOEt) 
mp,1 99-200°C 

Elemental aneJyaw for C„K lf C1N 4 0,S 
CalodJk C, 62 .83; H. 5.88; N. 1127 
FoundS: C. 82.74; H. 5.83: N. 11.18 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


36 


Ma 


pale brown crystals (iso-PrOH) 
mp.202-203% 

Elemental analysis for C^H^CIN^Oj 
Calcd%: 0, 64.40; ft 8J1; ft 13.06 
Found* C, 64.39; H, 7.04; N. 12.95 


37 


n-Bu 


colorless crystals (AcOEHso-Pr 2 0) 

mp.iso.s-ious'c 

Elemental analysis for CuHmO^Oz 
CalcdJfc C. 86\30; H. 7.49; ft 11J9 
Found%: C, 68.16; ft 753; N, 11.82 


38 


a 


colorless crystals Oso-PrOH) 
mp.174-175% 

Elemental analysis for C a H T7 CIN 4 O l -1/4H t O 
CaJod.%: C. 67JD5; H. 734; ft 11.17 
Found*: C, 67.08; ft 7.47; ft 10.92 


39 


Bn 


colorless crystals (AcOEt-tso-Pr 2 0) 
mp,165~166.5*C 

Elemental analysis for C 9 H n CIN 4 0 2 
Calcd.%: 0, 68.97; ft 8J9; ft 11.09 
FoundX: C. 68 J3; ft 8.72; ft 10.99 


40 




oolorleaa crystals (AoOEt) 

mp.21 9-220.5 1 (decomposition) 

Elemental analysis for C^HmOI^O, -1/4*4,0 
CaicdJL C. 69.08; ft 8.47; N. 10.74 
Found*. C. 6925; ft 6.41; ft 10.69 
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Example 




Physical properties 
(Rscrystallization solvent) 


41 


JX 


colorless crystals (Me OH) 
mp.137-142t 

Elemental analysis for CnHaClnVV 1/2^0 
Caled* C t 67.76; H. 6.67; N, 10.90 
Found* C, 87.82; H, 6.49; N, 10.92 


42 


XT 


coforioas orystsJs (MeOH) 
mp f 153^"157t 

Elemental analysis for C^HaCJ^O, 
CaJodJL C. 85.85; h\ 6J8; N, 10.75 
Found*: C 66JI4* H 6-54* N_ 10 78 


43 




ooloriass orystaJs (AcOEt) 
mp t ie0-16TC 

Elemental analysis for C^rlMClrTUV 1 /8H,0 
CaJod JL C. 65.78; H. 5.96; N. 10.96 
Found!: C v 65.57; H. 5.67; M, 10.94 


44 


jcx. 


BBioriiit fine needles 

(AcOEt-n-Heptane) 

mp,180-182lC 

Elemental analysts for CaH^CIFN^, 
CaledJt: C, 66.07; H, 5.94; N, 11.01 
Found*: C v 66.10; H. 5.71; N, 11J06 


45 


XT 


calories* orystaJs (AcOEt-iso-PrjO) 
mp,126-129.5 < C 

Elemental analysis for CaH^CJFRA 
Cafod.%: G, 66.07; H, 5.94; M, 11.01 
FounO: C, 66.06; H, 5.76; N, 11.01 
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Example 


R 1 


PhysioaJ properties 
(Recrystallization solvent) 


46 




colorless crystals Gso-PrOH) 
mp.1995-200% 

Elemental analysis for C 2s H t7 CIF 4 N 4 0 2 
Calcd.%: C, 59.74; H. 4.83; N, 9.95 
Found* C, 59.61; H. 4.89; N, 9.90 


47 


F 


colorless crystal* fiso~PrOH) 
mp,21 65-21 75% 

Elemental analysis for C zt H M CIF5N 4 0 2 
Caled5: C, 57.89; H t 451; N, 9.64 
Found* C, 57 58; H t 458; N. 9.62 


48 


JO 


colorless crystals (AcOEt) 
mp,1 995-2005% 

Elemental analysis for C^HwCINgOx 
CaJcd.%: C, 6551; H, 6.15; N, 14.23 
Found* C, 85.77; H, 559; N, 1455 


48 




colorless prisms 
(AoOEt n lleptane) 
mp, 182-183% 

Elemental analysis for C^CIN^O* 
Calcd.* C. 6551; H. 8.15; N, 14.23 
Found* C, 85.95; H» 6.28; N, 1454 


50 


JO 


colorless prisms (AcOEt) 
mp,21*-214% 

Elemental analysis for C^H^Cl^O, 
CaJcd.%: C, 8551; H. 6.15; N, 14.23 
Found* C, 85.87; H. 820; N, 1453 




44 
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Example 


R 1 


Physical properties 
(RecrystaJllzation solvent) 


5 






colorieaa oryatala (MeOH) 




51 


XT 


mp,1 79-188% 

Elemental analyele for C2fH n CIN 4 0 2 S 


10 






Caicd.*: C, 84.85; H. 8.19; N, 10.43 
Found*: C, 8432; H, 6.45; N. 1037 








colorless crystals Gso-PrOH) 


13 


52 


Xf 


mp,203-2Q3.5% 

BementsJ anaiysia for CaH,oCIF,N 4 0 2 
CaJod.%: C. 8231; H. 5.41; N. 1032 


20 






Found*: C, 6124; H, 5.42; M t 9.99 








colorieaa oryatala (AoOEt) 








mp,224-225% 


23 


53 




ElefnentaJ anaiysia for C^HwCJ^O* 
CaJcd*: C v 72J)1; H. 822; N, 938 
Found*: C, 7232; H, 6J21; N, 9.92 


30 


54 


XT 


colorieaa oryatala Gso-PrOH) 
mp ,1 97-198% 

Elemental analysis for C^H^CI^O, 


33 






Calod.* C, 70J)3; H. 8.05; N, 9.81 
Found*: C. 8933; H. 636; M. 938 








colorieaa oryatala (MeOH) 


40 






mp,1 963-197% 




55 


P 


□omental analysis for OsH^CIf^O, 
CaJodJk C, 6433; H, 636; N 9 11.65 


43 






Found*: C, 6433; H, 627; N, 11.69 


30 
33 
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Example 






Physical properties 

(Raervfttflitization jtnlvnnt) 


56 


P 


Ma 


pale yellow crystals Gso-PrOH) 
mp, 185.5-1 88*C 

Elemental analysts for C^H^O, 
CaJcd.%: C f 70.41; H. 7.00; N, 12.16 

FaimeiX- C 70 39* M 7 1Q- M 19 1^ 


57 


P 


CI 


colorless crystals (MoOH) 
mp,l51.5-153*C 

BemontaJ analysis for (^H^aN^S 
CalcdJfc C. 82.83; H. 5.88; N, 1127 

Fntifwrtt* fi 89 77* U A fll • M 1 1 9A 


58 


P 


Me 


pais yellow orystala G*o-PrOH) 
mp,181.5-182.5 i t 

Elemental analysis for CjtHbI^OjS 
CalcdJL C, 68.04; H f 6.77; N, 11.75 

FnnnrfV C 87 88* H A QO* M 11 M 


59 


P 


a 


coloriass crystals (AcOEt) 
rap,197-198 , fc 

Elemental analysis for C^HmCIN-OiS 
CaicdJfi: C, 60.29; H, 5.67; N, 14.06 
Found*- C 59 98- H 534- N 13 84 


60 


P 


Ma 


colorless crystals (AoOEt-iao-Pr 2 0) 
119*191-193% 

Bemental analysis for C w H in M 9 0 I S 
CalcdJk C. 65.38; H, 634; N. 14.66 
Found*: C v 65.34; H, 633; N, 14.43 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


61 




yellow amorphous solid 

NMR spectrum tKCDCI^ppm: 

1.06-1.09(2H,m),1 .30-1.40UHjtu.140-l.4S ; 

.1.44(9H^).lJB2-1.90(2am)2J55-2.82(2H.in).3j05(3 

K.).4.00-4.10(2H^i).4.B2(2H.tJ=7^Hz).7i7-7^0( 

2H.m),7.61<im.J s 7Hz).7.87-7.71(3H,m).8.14(1H^. 

J=75H2)3J240H.d^=7JHz) 

iR spectrum v \iusrjcm . i ova 

Mess spectrum m/r488(aO 


62 




coloriess crystals (AeOEt) 

mp/iss-iset 

Bemental analysis for C sf H B F 5 N 4 0 1 
CeiooJk C, oz.14, n, o^ci, w. »-»e 
Found* C. 62J>7; H. 5J25; M. 9.94 


63 


JO 


pale yellow crystals (AoOEt) 

jnp.199J5-200JTC 

Bemental analysis for C^H^O, 
Calod.1: C. 71,31; H. 74Jo; N, i4Jio 
Found*: C. 71-37: H. 7.14; N, 14J3 


64 


XT 


colorless crystaJa (MeOrHso-Pr 2 0) 
nrn>.177^-179 , C 

Bemefital analysis for C^HjjF.M,^ 
CalodJt: C. 68.90; H. 6.18; N. 10.40 
Found*: C. 66JB9; H. 6.08; H. 10.37 


66 




pale brown crystals (AcOEt) 
mp.193-194% 

Bemental analysis for On^n^9 0 2 
Ceicd* C, 70.58; H. 7.24; M f 15-24 
Found* C. 70.61; H. 7.16; N, 15.21 




47 
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Example 


R« 


R* 


Physical properties 
(Recrystallization solvent) 


66 




a 


colorless crystals (EtOH) 
mp.240-241 s C(decomposition) 
Elemental analysis for C^H^CIN^ 
CalcdJfc C. 62.43; H. 8.08; N. 17.47 
FoundS: C. 62.48; H. 6.02; N, 1751 


67 


"P 


Me 


colorless crystals (EtOH) 
mpJ228.5-230t (decomposition) 
□omental analysis for C^H^N,^ 
CalcdJl: C. 87 JO; H. 7.00; N. 18.25 
Found*: C. 67.72; H, 6.83; N. 18.24 


68 




Me 


brown amorphous solid 

NMR spectrum d (CDCg P pm:1.10-1 JtO(2H,m),1.4 

3(9H.s),1 .40-1 .80(3H,m).1 .90-1 .98(2H.m).2.60-2.70( 

2H.m),3.04(3H.s)^.88(3H^).4.05-4.15(2H.m).4.74(2 

H.t,J^H2).6.30(1HAJ : =25Hz).852(1H.d.J=2^Hz).6. 

88(1 H^).7.60(1H.t J=8Hz).7.67(1 H.t,«*=8Hz).a.1 8(1 H. 

dJ=8Hz).8^3(1 H.d. J=8Hz) 

IR spectrum V(KBr)cm"':1B88 

Mass spectrum m/z:473(M*) 




48 
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Example 


R' 


1? 


Phvstafll properties 
(Recryatadlization solvent) 


69 


/ Ms 


CI 


yellow amorphous solid 

NMR spectrum d (CDCI^pm: 

1 .05-1 .1 5(2H t m),1 .40-1 J0(3H f m) f 1 .45(9rU),1 .83-1 M( 

2H m)_2 32(3H_*).2_B0-2 70(2H m) 4 00-4 10(2Hjn) 4 60 

-4.65(2H,m)Ji)6(1HJ,J^.5Hz)7,51(1H.d f J=^.5H2).7.6 

8-7.75(2Hjn)3.18(1H.d.J=7.5Hz).8^4(1H,d.J=75Hz) 


70 


Ma 

P 


CI 


pale yellow crystals (EtOH) 
mp.192-193% 

Bemental analysis for (^H,, CI N^OjS -5/4^0 
CalcdJJ: C, 60.77; H. 8.33; N, 1050 
Found*: C, 60.82; H, 6.08; N. 10.17 


71 


P. 


Ma 


yellow amorphous solid 

nmm speotrum o luuoi^/ppm. 

1. 02-1 .08<2H,m).1.44(9H,a),1. 44-1 .50(3H,m),1. 80-1 J30( 

2Hjn)2 .31 (3H^)i60-2.70(2Kni)4J)5(3H > 8).4^0-4.05( 

2H.m).4^9(2H.t.J=7.5Hz).7.08(1H.d.J=5JHz).7.49(1HA 

J=5.5H2).7.80-7.65C2H.m).8.14(1H.d.J=8Hj0.8^3(1H,dJ 

=8 Hz) 

FR. cnnntnim 1/ ^ITRr^m^ 1 '1 flftft 

in apOOUUDI Jr \|\Dr /W8H « 1 UUO 

Mass apectnim m/z:480(M > ) 


72 


P 


Ma 


pale yellaw crystal* (AeOEt) 
mp.141-142°C 

Elemental analysis for C a H M N 4 0 I S*1/4H t O 
CalcdJI: C. 87.92; H, 7.02; N. 11.31 
Found* C. 87 .88; H. 8M; N. 11.25 



Example 73 

ten-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]qulnolin-1 -yl)-ethyl]-1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-ajiiino-2<hloro-4-qulnolylamino)-e%^ 

and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dlchloroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 

was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 

hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 

dried, and the solvent was evaporated. The residue was washed with dlisopropyl ether to give 0.57 g of colortess 

crystals. Recrystallizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 

223°C 



Elemental analysis for C^r^CIN^Oa 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N. 13.00 
N, 13.00 



49 
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10 



20 



40 



Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulflnylphenyl)-1 H-imidazo[4,5-c]-quinolin-1 -yl]ethy!]-1 -piperidinecarboxylate 

[0096] To a suspension of 0.63 g of tert-butyl 4-[2-{4-ch|oro-2-(4-methylthlo-pheny()-1 H-lmldazo[4,5-c]quinolln-1 -yl] 
ethyl]- 1 -piperidinecarboxylats In 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate in 6 mi of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an eluting 
solvent to give 0 47 g of a colorless solid. Recrystallization from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 183 to 186°C. 





Elemental analysis for CggH^CIf^OgS 


> 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


15 


Found % 


C, 62.33; 


H, 5.90; 


N, 9.91 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyl)-1 H-lmidazo[4,5-c]-quinolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-[4-chloro-2-(4-methylthiophenyl)-1H-imida20[4,5 -c]quinolln-1-yl] 
ethyl]- 1 -piperidinecarboxylate in 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. Hie extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156°C. 





Elemental analysis for CjgHgaCIN^S • 


1/4H 2 0 


30 


Calculated % 


C f 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H.5.81; 


N, 9.67 



Example 76 

4-Hydroxy-2-phenyH-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinollne 

[0098] A solution of 871 mg of 4-chloro-2-phenyM -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of paie brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242,5 to 244 - C. 



45 


Elemental analysis for C23H24N4O • 1/4H 2 0 




Calculated % 


C, 73.28; 


H, 6.55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



50 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 



55 
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Example 


B 




m 


Physical properties 
(Reorystailization solvent) 


77 


Ct 


°XX 


2 


colorless crystals (MeOH) 
mp.269-280% (decomposition) 
Elemental analysis for C t4 H s CtN 4 0 
CaJcdX: C, 88.48; H. SM; N, 13.31 
Found* C, BBM; H. 6.07; N. 13J29 


78 


H 


XX 


1 


ooloriess crystals [hydrochloride] 

NMR spectrum 6 (DMSO-d^pm: 

1 56(2H,q.J=1 1 ^Hz),1 J4C2H.d f J=1 1JWz)ilO-2^ 

5(1H,m) > 2.79(2H v q.Jsll a 5Hz}.3^4(2H v d t J=11^Hz) v 

4^4(2H.d.J=7^Hz) f 7^8(1H.t i J=8rlzX7.49(1H^.J= 

8Hz) i 7^0(1HAJ=8Hz),8i»(1H v d v ^8Hz)3^8<1H v s 

).8J4(1 H J>ni).8 J5(1 HJbrs) r 1 1 .82(1 H,s) 

IR spectrum U(KBr) cnr' .3544,3228,1 692 

Mass spectrum m/z2B2(M*) 


79 


H 


XX 


1 


ooloriess crystals [hydrochloride] 

NMR spectrum 6 (DMSO-dJppm: 

1 .65-1 .85(4H.m),2.00-2.15(1 H.m).2.84(2H f q.J=12H 

z)^^0QH.d.J=12Hz).4.18(2H v d.J==5Hz) v 4^1(2HJ v 

J=7^Hz).7JZ7(l H^J=85rfe).7.40-7.80(7H^i).7 J7 

Orid. J=8Hz).8.31 (1 H.s).10.S3(1 H,brs).1 1 .58(1 Us) 

IR spectrum V (KBr) cm" 1 :341 8,1 672 

Mass spectrum m/r372(M*) 



Example 80 

tert-Butyl 4-[2-(4-phenoxy-1 H-imidazo[4,5-c]qulnolln-1 -y1)ethyl]-1 -plperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4-chloro-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]«1 -plperidlnecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20 # C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave ooloriess crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C^W^Ca 



Calculated % 


C, 71.16; 


H, 6.B3; 


N, 11.86 


Found % 


C, 71.10; 


H, 7.10; 


N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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^ JL M _ 



Example 


R' 


R* 


R" 


Physical properties 
(Reorystallizatfon solvent) 


O 1 


u 
n 




u 

n 


colorless crystals (Me OH) 

mp.152-5-153.5lD 

bio mental analysis for Vso'Iio'mO 
Calod.%: C, 77.88; H, 634; N, 12.11 
Found* 0. 78.00; H v 8.29; N. 12.05 


82 


H 




H 


colorless orystals (AoOEt-iso-Pr 2 0) 
mp.187-189.5*C 

E lamA/rtal aruihmm fnr fi M M O 

Ewiviiiofiuu ■iiHywv iwi ^fX9 r *tt'vl^2 

Calcd.%: C v 72.44; H, 832; N, 1332 
Found* C, 7235; H, 6.26; N, 13.42 


83 


H 




F 


colorless crystals (CHtCI 2 HsoHPr,0) 
mpp206.5-208% 

Elemental analysis for C Ta jti n FH 4 0 2 m 1/8H,0 
Calod.* C, 69.07; H, 535; N, 1239 
Found* a 69.11; H. 5.74: N, 12.85 


84 


Ph 




H 


odorless crystals (MeOrHso-Pr 2 0) 
mp3QS-2073% 

Elemental analysis for Cj 1 H ia N 4 0,-l/2HiO 
CaJcdA C, 74.53; H. 835; N, 11-21 
Found* C. 7432; H, 837; M, 11.10 
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Example 


R 1 


R* 




Physical properties 
(Recrystallization solvent) 


85 


H 




F 


odorless crystals (AcOEt-n-Hexane) 

mp. 133.5-1 35.5^ 

Elemental analysis for C^H,! FN 4 0, 
CaJccLX: 0. 68.55; H. 6.37; N, 11.42 
Founds C 68.37; H. 6.47; N. 1125 


86 


Ph 




H 


coloriess crystals Gso-PrOH) 
1^,207-208^ 

Elemental analysis for C^H^O, 
Cited*: C. 74.43; H, 6.81; N f 1021 
Found* C. 74.38; ri 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 6 (DMSO-d^ppm: 

1 .64-1 .72(4H < m) f 2.55-2.58(4H,m) f 2^8(2H,t, J=7 

Hz)A80(2H.t. J=7Hz).7.25-7.31 <3H.ro).7.45-7.4 

8C2H,m).7^3-7.6D(2H t m),7.72(1H,d.J=7H2)329 

<1H4,J=7Hz).8.37<1H,i) 

Mass spectrum m/c358(M*) 



Example 88 

tort-Butyl 4-B-(4-amino-1H4mito^^ 

[01 021 A mixture of 4.40 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmWazo[4,5-Cr-quinolln-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents and 
washed with dilsopropyl ether to give 1 .88 g of coloriess crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 1 93.5°C. 



Elemental analysis for C^HggNaOj 


Calculated % 
Found % 


C t 66.81; 
C, 66.93; 


H.7.39; 
H. 7.48; 


N, 17.71 
N, 17.68 



[0103] 



In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




PKi/nM*fll nmnArtimi 

(RocrvstfllHzAtion solvent) 








colorless crystals (EtOH) 


5 




B "l 1 


mo 191 5-192% 






uomanuu ■naiyais lor ^X4**Z7*^V 

rdi*i< V* n 7 J. 77- U "I AA- M 1ft 17 
w, #, n, /AM, N, 1(1.1 / 


10 






PniirwUL* C 7l_A7» H 7 1ft- M 1ft (M 






coionsss cryaiajs \MovJn/ 






-a 


mp^31.5-232^C 




90 


Elemental analysis fur C^HgN^O 


13 












Pouruft* C 67 48* H 6 70- M 2D 83 








coiunoss cryouno vcivrij 








mn 180—187% 


20 


91 


QamantaJ analysis for C^H^N^Oj 
CalcdJL* C. 65-37- H 6 86- N 19 06 
Found*: C. 65.52; H. 6.76; N. 18.83 








oaie veliow crvstals rtumaratal 


23 






(DMF-iso-Pr a O> 








mp.1 96-197% (decomposition) 




92 


Elemental analysis for C 1 ,H„M,-C 4 H 4 0 4 - 






5/4H,0 


30 






CalodJfc C, 5720; H. 6.12; N. 16.68 
FoundS: C. 57.20; H. 623; N. 1653 



Example 93 

33 

tert-Butyl 4-[2-(4^imethylamino-2-phenyl-1 H-imidazo[4,5-c]qulnolin-1 -yl)-ethyl]-1 -piperidinecarboxyiate 
[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4<hloro-2-phenyl-1H-lmldazoK^ 

carboxylate and 7 ml of 50% aqueous dlmethylamine solution was stirred in a sealed tube at B0*C of outer temperature 
40 for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. R eery stall Nation from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 171 .5°C. 



43 


Elemental analysis for GjqH^NjC^ 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 7.72; 


N, 13.83 



50 Example 94 



tert-Butyl 4-[2-[4-(4-methylplperazln-1 -yl)-2-phenyl-1 H-imldazo[4,5-c]-qulnolln-1 -yl]ethyl]-1 -piperidinecarboxyiate 

[0105] A mixture of 0.80 g of tort-butyl 4-[2-(4<hloro-2-phenyl-1H-!mldazo-[4,5-c]quinolln-1-y0ethyl]-1-plperidine- 
33 carboxylate and 1 ml of N-methylpiperazine was stirred at 80*C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C 





Elemental analysis for Gh^NbOj 


5 


Calculated % 


C, 71.45; 


H. 7.63; 


N, 15.15 




Found % 


C, 71 23; 


H, 7.85; 


N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




40 



43 



50 



55 
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Example 


R* 


Physical properties 
(RecrystaJlization solvent) 


95 


NHMa 


ooJoriess crystals Gse-PrOH) 

Elemental analysis for CaH^NjO,- 1/2H,0 
CalcdJfc G, 70.42; H. 7J4; N, 14.16 
Found* C. 70.31; H, 7.23; N. 13.95 


96 


H 


colorless crystals Gso-Pr z O) 
mp,1 62-1 62*5% 

Elemental analysis for C^H^NaO, -1/2^0 
Calod.X: C. 71.51; H, 7.38; N. 13.45 
FoundX: C, 71.73; H, 7.35; N. 13.09 


97 




colorless needles (MeOH) 
mp,171-172°C 

Elemental analysis for CnH^NcO; 
Caicd.X: C. 73.44; H, 7.66; N. 12.98 
FoundX: C. 73.44; H, 7.88; N, 12.93 


98 




colorless crystals Cso-PrOH) 
mp.189-190% 

Elemental analysis for (^^^0, 
CaJcdJ.; C, 70.95; H v 7.26; N, 12.93 
FoundX: C, 71.22; H. 7.47; N. 12^4 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 6 (CDClJppin: 

0^9>1.06(2H^) l 1^5-1.40(3H^)J.43(9H^)J.Or»1. 

90(2H^50^2.61K2H^U95^.05(2Hjn)A59(2H t t 

.^=75Hz)A98(2H J i J=5.5Hz).6.1 1 <1H,t.J=5 -5Hz).7-2 

4-728(1H.m)J.30-7.35(3Hjn)J.48(2ad^=7^Hz).7. 

50-735(4H,m)7.60^7;65C2riVn)J^-7.96(2H.m) 

IR spectrum V (KBr) cm~' 3438,1 690 

Mass spectrum m/r561(M*) 
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Example 


R 1 


Physical properties 


100 


mo 


pale yellow amorphous solid 

NMR spectrum 6 (COC^Jppm: 

1 .00- 1 .08(2H,m),1 .30-1 .35(1 H,m).1 .38-1 .42<2H,m),1 . 

43(9H f s) i 1.8a-1J0<2H4n),2^7(2H.brs),3.98(2H*r3),4 

.B1(2H,t,J=7.5H2) f 4J9(2H.d f J=8H2),7^3-7^5(1H f m). 

7^9(2H.d,J^H2)J.51-759(4H4n)J.6^7.87(2rUi).7 

JS-7.89(1H v m)7.9a-7.97(1H t m) v 8^3(2H.d t J=6Hz) 

IR spectrum V (KBr) cnf ! :3428.1682 

Mass spectrum m/z562(IT) 


101 




pale brown amorphous solid 

NMR spectrum d (CDCIs)ppm: 

0 .98-1 .08(2H,m),1 .25-1 .40(3H f m),1 .43(9H,s) f 1 .80-1. 

85(2H^)^^0-2.60(2H t m) l 3.79(3H T s) t 3.90-4.00(2H^n 

),4J9C2H.t^7JHz),4J7(2H^J=5JHz)JiK(1HJbrs) 

f 8^6(2H,d.J=85H2)J^1(1H.t t J=7^Hz)J.40(2H,d I J= 

8m0j51-7.6uX4H ( m) i 7.6a-7.65ttH.m).7.94(2H l d.J 

=8SHz) 

IR spectrum V (KBr) cm H 3432,1 892 
Mass spectrum m/rf91(M*) 


102 




colorless amorphous solid 

NMR spectrum 8 (DMSO-dL)ppm: 

0.87(2H,q,J=SHz>»1^0-1^5(3rMn).O6(9H.8),1.75(2 

rl,^7^H2)^.54ttH f tJ=12-5rte)J.77(2H t d.J=12^H 

z)Att4(2H,tJ=7!5Hz) f 6^9(1H,t,J=8Hz),7^4(2H > t,J==8 

Hz)J.44(iat^7.5Hz)J^8(1rl.t t ^7.5Hz)J.o1>-7.67 

(3H.m) t 7J»-7J2(2Hjn) f 7.87(1H 1 d.J=75H2).8.ie(1H t 

d,J=7.5Hz)J-24(2H.d^=8Hz),9J)3(1 Ha) 

IR spectrum V (KBr) cm" -1 2932.1 692 

Mass spectrum m/z£47(M*) 



Example 103 

4-Amlno-2-phenyM -{2-(4-plporidy1)ethy f]-1 H-tmidazo[4,5-c]qulnollne trift uoroacetate 

[0107] A mixture of 0.30 g of tert-butyi 4-[2l4-(4^ethoxybenzy1amino)-2i>henyl-1 W 
ethyl]-1 -plperldlnecarboxylate and 9 ml of trifluoroacetic add was stirred at 65°C of outer temperature for 8 hours. The 
reaction solution was concentrated, and the residue was added with isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dllaopropyl ether to give 0.31 g of pale yellow crystals. Recrystaliization from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224'C. 



Elemental analysis for C^H^Ns • 2CF 3 C0 2 H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
0,52.61; 


H.4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyl-1 H-imldazo (4,5-c]quinolin-1 -yl)ethyl]-4-piperidinone 

5 [0108] A mixture of 0.39 g of 1 -{2-(4-chloro-2-phenyl-1 H-lmldazo[4,5-c]quinolin-1 -yl)ethyll-4,4-ethylenedloxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resu Iting liquid was purified by alumina column chromatography 

to using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallization from 
isopropanol gave colorless needles having the melting point of from 163 to 1 65°C. 



Elemental analysis for C^H^dr^O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H f 5.23; 
H.5.31; 


N, 13.B4 
N, 13.78 



Example 105 

20 1 -[2-(4-Chloro-2-phenyl-1 H-lmlda2o[4,5-c]quinolin-1 -yl)ethyl]-4-plperldinone oxlme 

[0109] A mixture of 0.20 g of 1 {2-(4-chloro-2-phenyM H-lmidazo[4,5-c]qulnolln-1 -yl)ethyl]-4-piperidinone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
23 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*0 (decomposition). 





Elemental analysis f or C^H^ClNjO • 


1/2H 2 0 


30 


Calculated % 


C, 64.41; 


H t 5.40; 


N, 16.33 




Found % 


C, 64.75; 


H, 5.32; 


N, 16.09 



Example 1 06 

55 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazofrS-clquinolln-l -yi)ethylj-1 -plperidinecarboxylate 



[0110] A suspension of 0.80 g of tert-butyl 4-p-(4<hloro-2i3henyl-1H-imidazo-[4 ( 5K:]quinolin-1-yl)ethyO-1-piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon in 80 mi of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1) as eluting solvents and washed with diisopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from diisopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



45 


Elemental analysts for C^h^N^ 




Calculated % 


C, 73.66; 


H. 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



[01 1 1] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 



R 3 — (CHJm 
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Example 


IF 


Rl 


Physical properties 
(Recrystallization solvent) 


107 


-a 


1 


coloriess crystals [hydrochloride] 
(MeOH) 

mp358-261% (decomposition) 

Elemental analysis fbr 

C^HuN^Ha-rljO 
CalcdJ: C, 53.79; H. 6.21; N, 15.68 
Found*: C. 53.49; H. 6.14; N, 15.67 


108 


-a 


2 


colorless crystals [hydrochloride] 

(MeOH-CICHjCHtCI) 

mp ,220*233% (decomposition) 

Elemental anslysis for 

C 17 H It N4-2HCl-1/2H 1 0 
Calcd.%: C, 5836; H. 8.40; M, 15.46 
Fourtd%: C, 5636; R 6.18; N, 1535 


109 




2 


odorless crystals [hydrochloride] 

(MeOrHso-Pr z O) 

mp325-238°C (decomposition) 

Elemental analysis fbr 

C^rlaN^HCI-l/BHjO 
CalodA: C, 6137; H, 7.41; N. 13.61 
Found%: 0. 81 B3; H. 7.44; N. 13J50 



Example 110 

4-Chloro-2-phenyl-H2-(4-plpericryl)ethyl]-1H-!mlda20[4,5-clqulnol!ne hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4-chloro-2-phenyl-1 -[2-(N-trlphenylmethyM-plperldyl)ethyll-1 H-imldazo[4,5-c]quino- 
line, 30 ml of methanol and 1 0 ml of trifluoroacetlc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trifluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a coloriess liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. Recrystallization from methanol gave coloriess crystals having the melting point of from 257 to 265°C (de- 
composition). In the same manner, fumarate was prepared In a conventional method. Recrystallteation from methanol 
gave coloriess crystals having the melting point of from 1 B5.5 to 1 86.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^rl-aClN* • HCI • H2O 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H.5.88; 
H.5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 
[0114] 



Elemental analysis for C^H^ 


CIN 4 . C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H t 5.57; 
H,5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -[2-{4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline trifluoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]-qulnolin-1 -yl)ethyl]«1 -piperidinecarbox- 
ylate in 10 ml of methylene chloride, 1 ml of trifluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



Elemental analysis for C23H 24 N 4 


O.CFaCOjjH.I/BHjO 


Calculated % 
Found % 


C, 61 .44; 
C.61.26; 


H.5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chloro-2-phenyl-1 -{2-(1 -piperazinyl)ethyl]-1 H-lmidazo[4,5-c]qulnoline methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imida2O-[4,5-c]quinolin-1-y0ethyl]-1-piperazi- 
necarboxylate in 12 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystalllzation from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H 


aCINa . 2CH 3 S0 3 H 


Calculated % 
Found % 


C, 49.35; 
C t 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1 -[2-(4-plperidy1)ethyl]-1 H-lmldazo[4 f 5-c]qulnollne hydrochloride 

[01 1 7] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amlno-1 H-lmldazo[4,5-c]quinolln-1 -yl)ethy1]-1 -plpertdlnecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as elutlng solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared In a conventional method. Recrystallization from ethanol gave colorless 
crystals having the melting point of from 243 to 244*C (decomposition). 



Elemental analysis forC^Ng - HCI • 3/4H 2 0 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 8.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 11 0 through 113, the compounds of Examples 114 through 1 86 



60 



were obtained. 
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Example 


R1 


B 


m 


Physical properties (Recrystailization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjCHjCI-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis forC 21 M 1d ClN 4 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N t 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp t 273-286°C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp.268-271 .5*C (decomposition) 
Elemental analysis for 
022^^^4-1/204^04-3/2^0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,25B-267°C (decomposition) 
Elemental analysis for C 17 H 19 C1N 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N t 15.95 
Found%: C p 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


C! 


2 


colorless crystals [trif luoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

C 17 H 18 CI 2 N4-CF 3 C0 2 H-1/4H20 

Calcd.%: C, 48.78; H, 4.20; N. 11.98 

Found%: C, 48.76; H, 4.34; N, 11 .89 



30 
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Example 


R 1 


R2 


m 


Physical properties (Recrystallization solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H-5/4H 2 0 
Calcd.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51.82; H, 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

Ci8Hi 8 CIF 3 IVCF3C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,1 915-192.5*C 

Elemental analysis for 

C23H 24 N 4 -2HCI-H 2 0 

Calcd.%: C ( 61.74; H, 6.31; N, 12.52 

Found%: C, 61.69; H, 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needlesftrff luoroacetate] 
(EtOH) 

mp,260-283°C (decomposition) 
Elemental analysis for 

C 24 H 29 C,N 4 * CF 3 C0 2 H 

Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N t 10.80 










Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochioride](EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C2 4 H 26 N 4 -HCI-7/2H 2 0 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C, 61.21; H, 756; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalilzation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

CaaHaaClaN^CFgCOaH 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needlesprifluoroacetate] 
(Mean) 

mp t 255-262°C (decomposition) 
Elemental analysis for C^H^CIIV CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5 03; N, 10.79 


1 CI 




MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C24H23CIN4O-I/2H2O 
Calcd.%: C, 87.05; H t 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


\ 128 


CI 


H 


N 


colorless crystals [trifluoroacetate](MeOH) 
mp,260-268 # C (decomposition) 
Elemental analysis for CjaH^CINj-CFaCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H ( 4 47; N t 13.82 
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Example 


R 1 


R 1 


Physical properties 
(Reervstallizetion solvent) 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp.191-193% 

Elemental analysis for C n H n CIN 4 
CalcdA: 0, 70.67; H. 5.93; N, 14.33 
Found* C, 70.70; H f 6.08; N. 14.28 


130 


CI 




colorless crystals (AcOEt) 

mp.l 56.5-1 57.5 1 

Bamantal analysis for CjjKaC*^ 
CalcdS: C, 70.67; H, 5.93; N, 14.33 
round*: u, /u.04 ( n, 0.94, w, i^-ci 


131 


CI 




colorless crystals (EtOH) 
mp.169-17HC 

Elemental analysis for C^H^C^O 
CalodJL C, 87-26; H. 5.39; N, 14.26 
Found*: C, 67.31; H. 5.55; N. 14.32 


132 


CI 




ooloriesa crystals [trifluoroaoetate] 
(Iso-PrOH) 

mp.l 58-1 63% (decomposition) 
Elemental analysis for 
Ca^CINs^CFaCOtH-d/aHzO 
CaJcdJ: C t 49.06; H, 4.42; N, 10.60 
Found*: C, 48.04; H. 4.41; N, 10.73 


133 


Mo 




pale brown crystals (AcOEt) 
mp.88-89% 

Elemental analysis for C^H^-H^O 
CalcdJk G, 71.44; H. 7.24; IM, 17.36 
Found* C, 71.25; H. 7.23; N t 17.03 
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Example 




Physical properties 
(Recrystalllzation solvent) 


t34 




colorless fine needles[fumarate](EtOH) 
mp,2 81 -272°C (decomposition) 
BementaJ analysis for 
Carl* CIN 4 - 1 /2C 4 rU0 4 • 5/2H*0 
Calcd.%: C, 60.06; H, 5.88; N. 11.87 
Found* C, 60.07; H, 5.89; N. 11.80 
Specific rotation 
[a] 0 M :-12J>' (c=0.1. DIISO) 


135 




colorless crystals [trifluoroacetate] 
(EtOH) 

mpjZ1 5-221 % (decomposition) 

Elemental analysis for 

{^rindNrCFjCOsH 
Calcd.*: C 59.00; H. 5.55; N, 11.01 
Found* C, 58J5; H. 5.63; N. 11.05 


136 




pale brown crystals [trifluoroacetate] 

(MeOrHso-PrOH) 

mp,225~232t; (decomposition) 

Elemental analysis for 

CaHMdnU-CFjCOjH 
Calcd* C, 58.24; H. 5.29; M, 11 21 
Founds: C. 5BJD9; H, o.Z8, n, 1 1.0* 


137 




pale brown crystals [trifluoroacetate] 

(EtOH) i 

mp^24-2245'C 

BementaJ analysis for 

C 11 H tl CIN4S-CF s CO I H-3/2H 1 0 
Calcd* C. 51 .35; H. 4.68; N. 10.41 
FoundS: C. 51.65; H. 4.32; N. 10.18 
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Example 


R 1 


Pbvjtir*al nronnrtias 
rnyQibiii p« ms#« 

(Recrystallization solvent) 


5 






colorless crystals vAoucxy 
mp.130-131 e C 




138 


n-Bu 


Elemental analysis for C t1 H 17 CiN 4 
Calcd.%: C. 68.00; H. 7.34; N. 15.10 


10 






rounds: u, o/./e, n, /.ow t w. i^jio 








colorless crystals [trifluoroacetate](EtOH) 
mp v 13»-139.5*C 


15 


139 


JO 


BarnentaJ analysis for 
CaHaCll^- 3/2CF a CO,H • H*0 
Calcd.i: U, 53.29; H. 5.DS; N r 3.00 
rounn: v#, Do.z«l* n t 0.00, n, w-oo 


20 


140 


Bn 


pale brown crystals (AoOEtHso-Pr x O) 

mp,230-234 o C (decomposition) 

Elemental analysis for C^CIh^- 1/41^0 
CaJcdJ: C. 70.40; H v 6.28; N, 13.68 
Founds C, 70.41; H, 6JZ7; N, 13.54 


23 






pale yellow crystals [methanesulfbnate] 


30 


141 




QieOH) 

mp.l 96-207% (decomposition) 
Elemental analysis for 
CttHaCMl^-ZCH^SOjH-HtO 
Calcd.%: C. 51.71; H. 5.82; N. 8.93 
Found%: C, 51 .59; H. 5.42; N. 8.87 



33 




I 

45 



50 



35 

I 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


142 


JX 


colorless crystals [fumarate](MeOH) 

mp ,224-229% (decomposition) 

ElemsntaJ analysis for 

C^HzsCtNt-C^CVHzO 
Calcd.%: C, 62.39; H. 5.80; N, 10.39 
Found*: C, 62.46; H, 551; N, 10.42 


143 




colorless crystals [fumarate](EtOH) 
mp^t 35-21 6% (decomposition) 
Elemental analysis for 
C Z4 H B C1N40-G 4 H 4 04*1/4H S 0 
Calcd.%: C. 62.10; H. 5.49; N, 10.35 
Found* C. 61.94; H. 5.45; N. 10.30 


144 




colorless crystals [trrfluoroacetata] 

(MaOH-tso-Pr 2 0) 

mp.253-257% (decomposition) 

Elemental analysis for 

C^HmCI^S • CFjCOjH • 1/2H|0 
CaiodJ: C, 55.76; K 458; N. 10.00 
FoundS: C. 55.67; H. 459; N. 9.99 


145 


jo 1 - 


colorless crystals [trifluoroaoetate](EtOH) 

mp.21 8-225% (decomposition) 

Elemental analysts for 

(^H„CIN 4 OS-CF,C0 2 H 
CaJodJL C, 55.07; H. 4.62; N, 9.88 
FoundS: C, 5451; H. 4.69; N t 9.77 


146 


XT 


colorless crystals [trifluoroacetate](MeOH) 

mp J270-277X < decomposition) 

Elemental analysis for 

CmHmCIHAS- cf,co 2 h 
Calcd.%: C, 5356; H, 4.48; N v 951 
Found* C, 5351; H, 450; N, 952 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


147 




coloriess crystals [fumarate](EtOH) 

mp,1 02-1 98% (decomposition) 

Elemental analysis for CnHaaRV^rMVHp 

Cnlful %• C 59 72* H 5_20- N 10 32 

Found%: C v 58.81; H, 5.07; N. 10.33 


148 






colorless orystals [fumarate](MeOHHso-PrOH) 
mp.184^1 87% (decomposition) 
Elemental analysis for C^H^Cl RV^WVH^O 
CalcdJi* C 59 72: H. 5-20: N. 10.32 

^^01Wv*JS7* W| w*#a*s 1 ff| ^p»e»w# • ™ s ■ w 

FoundS: C, 80.00; H, 4J1; N. 1024 


149 




colorless crystals [fumarataKMeOH) 

mp,2O4-209t (decomposition) 

Elemental analysis for CnHaCIFN,' C^O^O 

CalodJl: C. 59.72; H. 520; N. 10.32 

Foundl: C. 59J53; H. 4.92; M. 10.41 


ISO 






colorless crystals [trifluor©eeetate](EtOH) 

mp,2 60-283 °C (decomposition) 

Elemental analysis for G a H 1 ,CIF«N 4 -CF,C0 2 H-H z O 

Caled-S: O. 50.47; H. 3.73; N, 9.42 

FoundS: C. 50.33; H. 3J53; R, 9J51 


151 






coloriess crystals [trifluorosoetate](MeOH) 

mp.259-261 °C (decomposition) 

□omental analysis for CaH^dF,^- CF,C0 2 H 
Celcd Jk C. 50.48; H. 322; N. 9.42 
FoundS: C. 5028; H. 328; M. 9.48 
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Example 




Physical properties 
vneorysxaiiizBuori voivonw 


152 


JO 


colorless crystals Dnethanesulfonete] 
(BOH) 

mp,1 05-202% (daoomposition) 
□omental analysis for 
CaHaaNB-CHjSOaH-S^O 
CaJco-V C, D4.li, n, 0.04, N, 
Foumtt: C. 54.13; H. 5.45; N. 13.63 


153 




colorless orystals [fumarsts](MeOH-EtOH) 

mp.1 81-1 B5 JS°C (decomposition) 

Elemental analysis for 

CHaCIHi-C^HA-HtO 
CslcdJ: C. 59.37; H. 5.37: M. 13J1 
Found!: C, 09.3/; n t 0.1 1, Pi, ia.o/ 


154 




pale yellow fine needles [trifluoroacetate] 
(EtOH) 

mp,1 97.5-204% (decomposition) 
□omental analysis for 

t% 14 pill .riF HO H»1 /AH.O 

CalodX- C B 56.47; H. 4.64; N. 13.72 
Found* C. 56.45; H, 4.58; N, 13.72 


155 




colorless crystals [trifluoroacetate](EtOH) 

mp.250-255% (daoomposition) 

Elemental analysis for C lt H t7 CIN 4 - CF,CO a H 
CalctL* C, 64JM; H, 4.88; N. 8.64 
Found* C. 63.81; H, 4.92; N. 9.63 


158 


XT 


colorless orystals [trifiuoroacstate](EtOH) 

□omental analysis for 

C a H I7 C.H*0-CF > C0 1 H-3/2H 1 0 
CaJodJb C. 59.68; H, 5J>1; N, 8.98 
Found*: C, 59.44; H. 4.71; N. 9.04 



ccc 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


157 


XT' 


pale green crystals[trrfluoroacetate](EtOH) 

mp.174-175°C 

□omental analysis for 

C 14 H B aF t N 4 - CF,C0 2 H - 5/414,0 
CalcdJ: C. 52.44; H. 4.32; N. 9.41 
Found*: C, 52.54; H. 4.19; N, 9.53 


158 


P 


colorless crystals [trifluoroacetate]CMeOH) 

mp,231 -241 % (decomposition) 

Elemental analysis for 

CkHuCI^O - CF*C0 2 H - 1 /2H,0 
Calcd.%: G. 5412; H. 4.60; N, 11.12 
FoundS: C. 54.73; H. 4.42; N, 11.21 


159 


P 


colorless crystals [trifluoroacetate](EtOH) 

mp ,259-261 (decomposition) 

Elemental analysis for 

C^CU^S- CF,CO a H- 1/4HfO 
CaicdJfc C v 53.59; H. 4.40; N, 10.87 
Found!: C, 5353; H, 4.33; N. 10.90 


160 


"P 


colorless crystals [trifluoroacetate](MeOH) 

mp.270-273% (do composition) 

Elemental analysis for 

CjoHjtCIN, • CFjCOjH • 1/28,0 
CalcdJk C, 52.44; H. 4.60; N, 16.68 
Founds C, 52.15; H, 4.74; N, 16.95 


161 


P 


pale brown crystals [trifluoroeoetats] 

(EtOH-Et,0) 

mpi03-203.5°C 

Elemental analysis for CzqHbCINqS-CFsCOjH 
Cited* 0. 51.61; H. 4.13; N, 13.68 
FouncflL C. 51.48; H, 4J22; M. 13.52 



HN^ 
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Example 


R 


Physical properties 
(Recrystallization solvent) 


5 


162 


Xf 


pale yellow crystals D»ydrochloride]Gso-PrOH) 

mp^45-24»"C (decomposition) 

Elemental analysis for C 14 H M FN 4 -2HCI-3/4H t O 
Calcd.*: C. 60.70; H. 6j05: N. 11.80 
FoundS: C, 60.81: H. 5.93; M. 11.72 


10 






colorless crystals [hydrochlondsKEtOH) 


13 


163 


'A. 

On 


NMR spectrum 6 

(DMSO-d^ppm:1.30-1.40(2H^n).1^5-1.70(1H.m).1.70 
-1.80<4H.mU.65-2^0(2H,mW.10-3^5(2H.m)^.17(3H 
^)A73<2H.t,J=7.5Hz).7J7(1H,tJ=7Jrfa).804(1HXJ= 
7.5rfe).8.55-8.65(2H.m).8 -84(1HJ>rs).9.06(1 HJ>rs) 


20 


164 


JO 


pale brown crystals (AcOEt) 

mp.176-177.5X 

Elemental analysis for CbHmNb 
Calcd.* C, 74.36; H. 6.78; M. 18 MS 
Found*: C. 74.09; H. 6J0; M. 18.69 


23 
30 


165 


Xf" 


odorless crystals [hydrochloride] 

(MoOHHso-PrOH) 

mp>300°C 

Elemental analysis for CaiWVl^HCI -1/21^0 
CalcdJfc C; 57,70; H. 5.4Z, n. iu.// 
Found* C, 57.72; H, 5.12; N. 10.79 


33 


166 


P 


pale yellow orystale Gso-PrOH) 
mp,1 60-187*0 

Bemental analyeia for CaHM^O-HtO 
CalcdJ.: C, 69 J2; H, 6.92; N. 14.80 
Found* C, 69.53: H. 6.97; M- 14.59 



40 

aX 

30 
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Example 




Physical properties 
(Recrystalltzation solvent) 


167 


■p 


colorless orystals [hydrochloride] 

(EtOH) 

mp f 218-219 < t 

□omental analysis fbr C^H^N.-aHC! 
Calcd.* C. 53.68; H. 5.79; N, 17.89 
Founds C, 53.83; H, 6.01; M. 17.89 


168 


P 


pale yellow crystals [hydrochloride] 
(MeOH) 

mpi93-298t (decomposition) 

Elemental analysis fbr 

CnHaNsS-ZHCI-HxO 
Calod*: C, 53.84; H, 5.81; N, 14.95 
FoundS: C, 5359; H. 5.71; N, 14.82 


168 


P 


pale yellow orystals [hydrochloride] 
(EtOH) 

mp f 196H99°C 

Elemental analysis fbr 

C^ M ^S-2HCI-3HtO 
Celod.%: C. 52.48; H, 6.41; N, 11.13 
Found* C t 52.44; H, 6.68; N, 11.13 


170 


P. 


pale yellow orystals [trffluoroacetate] 
(EtOH) 

010.228-229% 

Elemental analysis for 

C a H xt N 4 S-3/2GF s CO x H- 1/2H,0 
Calod J.: C f 54.73; H, 5.03; N, 9.82 
Found%: C, 54.46; H, 4.91; N, 10.00 


171 


P 


pale yellow crystals [hydrochloride] 
(EtOH) 

tnpJZ74-2T7*C (decomposition) 

Qemental analysis fbr 

C»rW^-2HCI-f/4)%0 
CalcdJ.: C, 58.84; H. 643; N, 11-53 
Found»: C. 56.79; H. 6.11; N, 11.51 



OX 
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Example 


R 1 


R* 


Physical properties 
(Recrystalfization solvent) 


172 


p. 


CI 


colorless crystals [trifiuoro acetate] 
(EtOH) 

mp, 189-1 90°C 

Elemental analysis for 

CnHaaN 4 S-3/2CF,C0 2 H 
CaiodJt: C, 5159; H, 4.24; N, 9.63 
Found!: C. 5154; H. 4.29; N. 9.65 


173 




CI 


oolo rieae orystals [trifluoroacetate] 
(EtOH) 

mp, 184-1 95°C 

Elemental analysis for 

C a H tl CIN 4 S-5/4CF,CO t H 
CalodJ: C, 53.16; H. 4.42; N, 10.12 
FoundS: C. 53.18; H. 459; N, 1059 


174 




Ma 


pale brown orystals [hydrooWorido] 
(EtOH) 

1^.2455-2465% 

Elemental analysis for 

CnHj.N.^Ct -3/2^0 
CaiodJK: C v 5752; H. 658; N, 15.24 
FoundS: C. 57.65: H, 6.33; N. 15.23 


175 


•p 


Ma 


pals brown orystals [hydroohloride] 
(EtOH) 

mp.224-225 4 C 

Elemental analysis for 

O sa H z7 N s -2HCI*5/2H 1 0 
CalodJk C, 56.21; H. 6.97; N, 14.25 
FoundS: C. 5555; H. 6.70; N, 14.23 


17B 


H 




oolorless prisms[trifluoroacetato] 

(EtOrHso-Pr,0) 

mp.1 895-1 925% 

Elemental analysis for 

CaHgrT^O-CFjCOtH 
CaJcd5: C. 5952; H, 450; N. 11.11 
FoundS: C. 59.41: H. 459; N. 11.16 
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Example 




Physical properties 
(RecrystaJHzation solvent) 


177 


OPh 


1 1 . — - e - * — It Li l Hi ij nut mi jafr ata 1 

colon ass crystals Ltniiuoroacoxaxoj 
CEtOH) 

mp,2142-2152°C 
Bemental analysis for 
CaHnHfO* CF,CO,H- 1/2H.0 

Found*: C. 65.40; H. 5J>7; N. 9.85 


178 


NHPh 


colorless crystals (MeOH-iso-PrOH) 
mp,191-194°C 

Elemental analysis for C a H„Nj 
CalodJ: C, 77 22; H, 623; N. 15.65 
Found*: C, 77.76; H. 839; M, 1526 


178 


NHMe 


pale yellow crystals Lnyarocnionaej 

Qso-PfOH) 

mp^08-210"C 

Bemental analysis for 

CmHctNj ■ 2HCI • 7/ 4HjO 
CalodJI: C, 58.83; H. 6.69; N. 14.29 
Found*: C. 5828; H. 621; N. 14.13 


180 


NMe* 


1 J _ _ «- . k ft.. . f . Lt . t-l_l 

colorless orystals LnydrochiorldeJ 
(MeOH) 

mp ^05-208.5*0 
Bemental analysis for 

Calod.*: C, 58.02; H, 7.01; N. 1323 
Found*: C. 58.01; H. 722; N. 13.50 


181 


H 


colorless orystals [hydrochloride] 
(EtOH) 

mp.210-212t; 

Bemental analysis for 

C»H»N,*2HCI>H,0 
Calcd.*: C, 82.15; a 6.62; N. 1324 
Found*: 0. 61.99; H. 8.44; M. 13.85 
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Example 


R 1 


Physical properties 
(Reorystallization solvenO 


182 


NHBn 


colorless crystals [hydrochloride] 

Gso-PrOH) 

mp^44-245t 

Elements! analysis for 

C^Hb,IV2HCI-3/4lfcO 
Calcd.*: C. 65.75; H. 6.35; N. 12.78 
Found* C. 65.81; H. 8.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

119.180-193% 

Elemental analysis for 

CnH^Nt-SHCI^HtO 
Calcd* C 57.29; H. 8.13; N. 13 .82 
Found* C. 57.46; H. 5.98; N. 13.77 


184 




pale yellow orystaJs [hydrochloride] 
(EtOH) 

mp.231.5-232* 

Elemental analysis for 

C a H,«M i -3HCI-3/4H t O 
Calcd* C, 58 .23; H, 6.72; N. 14.55 
Found* C. 58.12; H, 6.93; N, 14.48 


185 




colorless needles [hydrochloride] 
(EtOH) 

09,187-189% 

Elemental analysis for 

C n H M N,-2HCI'3/4H t O 
Calcd* C. 63.93; H. 6.99; N, 13.31 
Found* C. 64.05; H. 6.93; N, 13.32 


186 




colorless crystals [hydrochloride] 

(EtOHHso-PrOH) 

mp.194-195% 

Elemental analysis for 

C X7 H I1 N 1 0-2HCI*3/2H s O 
Calcd A C. 59 J9; H. 6.70; N. 12.93 
Founds: C. 59.72; H. 6.64; N. 12.85 



Example 187 

1-[2^N-n-ButyM-plperictyl)ethyn^^hloro-1H-lmidazot4 l 5K:]quinollne hydrochloride 

[01 19] To a suspension of 1 .20 g of 4-chloro-1 .[2-(4-piperidyl)ethyl]-1 H-imida2o-[4 ( 5-c]quinoline trifluoroacetate and 
0 77 g of potassium carbonate In 6 ml of N.N-dlmethylformamlde, 0.30 ml of n-butyt bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystailization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 

5 



Elemental analysis for C 21 H 27 CIN 4 . 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 1 88 

1 -[2-(N-AcetyM-plperidyl)ethyI]-4-chloro-1 H-lmldazo[4,5-c]quino!ine 

13 [0120] To a solution of 0.60 g of 4-chloro-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo-[4,5-c]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent waa evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 B6.5°C. 





Elemental analysis for C ie H 2 iCIN 4 0 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


25 


Found % 


C, 63.81; 


H, 5.87; 


N, 15.81 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 




40 



45 



30 



55 
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Example 


R' 


B 




m 


Physical properties 
(Recrystalfization solvent) 


189 


Ph 


H 


"Ok 


2 


ooloriess crystals Cso-PrOH) 

Elemental analysis for C^HjgCII^ 
CalcdJ: C. 71.19; H. 6.22; N. 13.84 
Fourvft: C 71 00* KL 6 18- N 13J>6 


190 


H 


• CI 


-Ok 


2 


ooloriess crystals [hydrochioride] 
(EtOH) 

mpjJ36-248lC (decomposition) 

Elemental analysis for 

CwHwCyV HCI • 1/4H,0 
CaledJ: C, 60i)1; H. 5.35; N. 1 1.66 
Found*; C 60 01: H. 5.62: N. 11.67 


191 


H 


H 


B Ok 


1 


colorless crystals [hydrochloride] 
(EtOH) 

mp t 248-257t (decomposrtion) 

Elemental analysis for 

CnHaCIN^- HCI -1/4^0 
Calod* C, 63.96; H 5.72; N, 12J7 
Found*: C, 63.98; H. 5.80; N f 12.93 


192 


Ph 


H 




2 


ooloriess crystals (CHjClj-iso-PrjO) 

ne?,154.5-160'C 

Elemental analysis for 

C»H»CIN 4 0«1/8H t O 
CalcdJfc C. 69.00; H, 5.85; N v 12.87 
Found*: C. 68.78; H. 5.78; N. 12.71 
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Example 


R* 


m 


Physical properties 
(RecrystaiUzation solvent} 


5 








colorless crystals [hydrochloride] 
(MeOrHso-Pr a O) 










mp r 269-280°C (decomposition) 




193 


1 


Hemontal analysis for 


10 








CnH^-2HCI-3/4HhO 
Calcd.%: C. 62 .37; H. 8.28: N, 12.85 
FoundX: C. 82.36; H. 6.45; N. 12.60 










colorless crystals LnydrochJondoJ 


13 








(MeOrHso~Pr a O) 






B "CX 




mp,1 50-1 56 1 (decomposition) 




194 


2 


Elemental analysis for 
CWWV2HCI-1/2H,0 


20 








Calcd*: C, 63.71; H, 8.46; N, 12.38 
Founds a 63.90; H. 6.68; N. 12.11 



Example 195 

23 

4-Chloro-H2-[N-(4-fluorophenyteuIfonyO^ 

[0122] To a suspension of 0.50 g of 4-chloro-1 -[2-{4-plperidyl)ethyl]~1 H-lmldazo-[4 ,5-c]qulnollne trtf luoroacetate and 
0.32 g of potassium carbonate in 2 ml of N.N-dimethylformamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlc- 

30 ride in 3 ml of N,N-dimethylformamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. RecrystaiUzation from a mixture of methanol, ethanoi and water 
gave colorless crystals having the melting point of from 175 to 178.5°C, 

35 



Elemental analysis for CjjgH^CIFN^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



40 

Example 196 

l^-lN-MemanesulfonyM-plperioVOethyO^^henoxy-IH-imlc^zo^.S-cl-quinoline 

45 [0123] To a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-piperidyl)ethyl]-1 H-lmldazo-[4,5-c]qulnollne tritluoroacetate and 
0.57 mi of triethylamine in 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 

so ether to give 0.80 g of colorless crystals. Recrystailization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 176°C. 



Elemental analysis for C24H26N4O3S 


Calculated % 
Found % 


C ( 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[01 24] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (RecrystalUzatlon solvent) 


197 


Ta 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C2eH 28 N 4 0 3 
Caicd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCI 3 )ppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .78(2H,brs),2.00(2H l q,J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs),4.63(2H,t,J=7.5Hz) t 5.1 3(2H,s),7.25(1H,t,J=7Hz),7.30-7.40(5H l m) ( 7.39(2H,d,J= 7Hz), 
7.44(2H t t,J=7Hz),7 50(1H,td,J=8.5,1Hz),7.57(1H,t d,J=8.5,1Hz),7 gOCIH.dd.^B.S.IHz), 
7.94(1 H,s),B.04(1H f dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnr 1 :1698 
Mass spectrum m/z:506(M+) 



Example 200 

4-{2 -(4-Amlno-1 H-lmldazo [4,5-c]qulnolin-1 -yl)ethyl]-N«methyM -p^eridlne-carbothioamlde 

[0125] A suspension of 0.50 g of 4-amino-1 ^2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]-quinoline and 0.37 g of methyl- 
isothlocyanate In 10 mi of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. RecrystaJlizatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 B*C. 



Elemental analysis for ^^NgS ■ 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H ( 8.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyl-1 H-lmidazo[4,5-c]quinolin-1 .yl)ethyl>N-methyH -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
RecrystalUzatlon solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for Cas^eCINsS 


Calculated % 
Found % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -12 -(1 -Amidino-4-piperidyl)ethyl]-4-chloro-2-phenyl-1 H-imidazo[4,5-c]-quinoline hydrochloride 

r01281 A solution of 0.75 g of 4-chloro-2-phenyl-1 <2-(4-piperidyl)ethy0-1 H-lmida2oH4,5-clquinollne, 0.40 g of 1 H- 
ovrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine in 5 ml of N,N-dlmethylformamlde was stirred 
at room temperature for 1 9 hours The reaction solution was concentrated and the residue was added with ethanoi, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystalllzation from 
ethanol gave colorless crystals having the melting point of from 270 to 273»C (decomposition). 



Elemental analysis for C^H^CINe • HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H, 5.89; 
H.5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of Inhibitory actions against production of TNF- a and IL-1p in human cells will be shown below 

1 . Preparation of blood cells for culture 

[01301 About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture Into a plastic tube 
which containing 170 uL of Novo-heparln 1000 (Novo-Nordlsk MS). Then PBMCs (Peripheral H°^ononucl«£ 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson) anc cultured with "MMMO 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Lite Technolog.es). 2.5 U/ml penrc.ll n-25 ugM. 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x1 0° cells/ 
mL 

2. Preparation of test compounds 

[01311 Test compounds were dissolved In distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric add at 
20 pM, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from10- 10 Mto10- a M. 

3. Treatment of cells with medicaments 

[01321 iouLof1ug/mLlipopolysacchartde^ 

II ™ Jssue Culture plate (Breton Dickinson), containing 180 pL of the PBMCs in the aforementioned medlunv After 
30 minutes. 10 pL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 37*C for 16 hours In an atmosphere of 5% CO a . 

4. Determination of human TNF-a and human IL-1B 

[01331 An enzyme Immunoassay by the sandwich method was performed to determine the human TNF-^ o and human 
L-1p n the cuSre supernatant. The antl-cytoWne antibody (the flrst-antlbody) was diluted and pteced in a 96-weH 
mterotlterplates for coating. After the wells were washed, the culture supernatant was W^^'*^*" 
ZZ to each well and Incubated. Then the second-antibody against cytokine and ft. thlrd-anttoody jMtaj 
ond-antibodyweresuccesslvely added while applying washing processes between the operettons.Aft^srtheflna^ 
ingprocessatetramethylbenzidlnesolution(DAKO) was added to each well to 

Son was quenched with 1 N sulfuric add. and then the absorbance at 450 nm of each well was rneesured by a 
microplate reader. M-Vmax™ (Molecular Devices). The concentrations of the cytokines were dete^ned by quanm- 
Son software. Softmax™ (Molecular Devices), in comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antlbodys and the standard for the calibration curve, respectively. For determination of human 
3 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 P (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human ceils 


Compounds 


Administered concentration (ujnol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example B9 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production In human cells 


Compounds 


Administered concentration Qimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1 H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 
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10 wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substltuents, 

a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substltuents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocycllc or a heterocyclic ring which may be 

is substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 

containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

2. A 1 H-imidazopyridlne derivative represented by the following general formula or a salt thereof: 

20 



23 




30 

wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a haJogen atom, hydroxyl group, 
an amino group which may have one or two substltuents, a cyclic amino group which may be substituted, or a 

3s phenoxy group which may be substituted; ring A represents a homocycllc or heterocyclic ring which may be sub- 

stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, trlphenylmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyl group, a thiocarbamoyl group which may be substi- 
tuted, an alkanesulfonyl group, a benzenesulfonyl group which may be substituted, or amidino group; Y represents 

40 methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 
ring. 

43 

4. A medicament which comprises as an active Ingredient the 1 H-lmidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
50 a cytokine Is mediated. 
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